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(> Wransportation is a 
big part of marketing 
Commerce has adopted Motor 
Delivery as an important 
adjunct to its success and 
development ~ ~ Big Busi- 
ness men and hundreds of 
Nationally Known Concerns 
have recognized in the 
FEDERAL Motor Truck 
an economical piece of 
selling machinery - ~ ~ 
These firms use FEDERALS 
to extend their market’ 
increase their volume 7 
to serve their custor 
better — Modern ° 
FEDERAL Trucks 
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WELVE streams are possible from this 
fire engine of 1400 gallons per minute 
capacity. Imagine the headway a fire 
would make if the pumps on this engine 
broke down due to bearing trouble—if all 
the twelve streams failed at one time. 
To guard against the failure of this large 
fire fighting unit when responding to an 
alarm and when fighting the flames, Skavef 
self-aligning ball bearings are used on the 
jack shaft of the chain drive for propel- 
ling the engine and on the pinion shaft 
of the pump drive. 


THE SKAYEF BALL 





Twelve Streams from One Engine 
1400 Gal/Min. Capacity, Ball Bearing Equipped 


Supervised by & KF" INDUSTRIES, INc., 165 Broadway, New York City 












Made of chrome alloy steel hardened 
uniformly throughout, this type of bear- 
ing has great endurance. Furthermore 
it develops no appreciable wear in service 
even under conditions of misalignment 
which would cause plain bearings to bind, 
heat and ultimately fail. 

Because of their stamina and precision 
SKF marked ball bearings are invari- 
ably preferred by experienced users on 
machinery of all kinds. Our engineers 
will gladly submit recommendations for 
applying ball bearings to your machines. 


BEARING COMPANY 
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BALL 


BEARINGS 


The Highest Expression 
of the Bearing Principle 





Subscription price, $4.00 per year. 
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WHERE 
FINE CARS CONGREGATE 


With the advent of each new winter 
season, the supremacy of Lincoln closed 
cars becomes more pronounced. 


It is not alone that the number of these 
cars is noticeably increasing. As a matter 
Of fact, the attainment of large produc- 
tion records has not entered into the 
plans for them. 


But the type of service for which they are 
employed in increasing volume is conclu- 
sive proof of their preferred standing in 
the' public esteem. Fair examination re- 
veals that it is the people whose approval 
is most significant who are lending im- 
petus to the use of Lincoln closed cars 
for personal transportation. 





LINCOLN MOTOR COMPANY 


DIVISION OF FORD MOTOR COMPANY DETROIT, MICHIGAN 
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The Four Passenger Sedan J 
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HERE are many toes to be stepped on 

in technical journalism. In almost any 
article which has any pretensions to giv- 
ing real information, there is generally 
some statement which gives rise to a pro- 
test from some unexpected direction. If 
we say that the thing is white, someone 
rises to correct us and say that it is black, 
and that, furthermore, by our statement 
to the effect that the thing is white, we 
have committed a grave injustice to this 
someone and have caused him a serious 
loss of business. It goes without saying 
that an immediate retraction of the orig- 
inal statement is demanded, plus more or 
less gratis-free-for-nothing publicity to 
heal the metaphorical wound. 


'. is surprising how much controversy 
exists in this world of ours. No one 
realizes this condition of affairs more than 
the technical journalist, who is constantly 
being brought face to face with controver- 
sial matters. And if the technical journal- 
ist wishes to be unbiased and fair to every- 
one, he finds plenty of additional work to 
keep himself occupied. If he prepares an 
elaborate article on some new invention, 
he is immediately confronted by the state- 
ments and arguments of those whose busi- 
ness is bound to suffer from the introduc- 
tion of this new invention. Indeed, to 
please everyone concerned, it wouid be nec- 
essary to publish two separate accounts 
of every technical advance—one dealing 
with what the advocates would like to 
read and the other with what the antag- 
onists would like to read. Perhaps it 
would be better even to publish two sep- 
arate editions, one for the advocates, and 
the other for the antagonists. A further 
improvement on existing methods of pub- 
lishing would be to send a plain edition, 
containing nothing but blank pages for 
the subject in question, to the average, dis- 
interested reader, so that he might not be 
led astray one way or another! 


UT then there are times when the tech- 

nical journalist is really at fault. 
Despite the utmost care in gathering facts 
and in weaving them into an interesting 
yet disinterested account, misstatements of 
fact will sometimes creep into our col- 
umns. The editorial mind is always keen 
and alert for possible misstatements in 
articles contributed by outside writers; in 
truth, writers are relied upon for accurate 
facts only after they have established a 
reputation for accuracy, and they are im- 
mediately cast into disfavor when they are 
found to be inaccurate. The ScIeENTIFIC 
AMERICAN has long prided itself on its edi- 
torial accuracy. Sut for all that, mis 
takes oceasionally creep into our columns. 
When they do, they are soon called to our 
attention by our very observing and well- 
posted readers. And in a spirit of fair 
play, as well as a desire to give the au- 
thentic information, we are always ready 
to acknowledge and correct such mistakes. 


UR Abrams investigation and our psy- 

ehie investigation are in full swing. 
In this issue will be found the results of 
another test sitting with an independent 
writing medium, together with the report 
of our committee, as well as the comments 
and suggestions regarding our first elec- 
tronie reactions test, which was reported 
in the November issue. Never have we 
dealt with a subject that aroused such in- 
terest as the Abrams investigation. Let- 
ters are coming in from all parts of the 
country. We are hearing from orthodox 
doctors, who in some instances condemn 
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us for devoting any attention to the ex- 
travagant claims of electronic technique, 
and in yet others compliment us for our 
initiative. Then there are letters from 
electronic practitioners, who are equally 
complimentary and anxious that we exam- 
ine the matter thoroughly, so that their 
remarkable claims may be substantiated. 
This investigation, according to present 
signs, is not going to be an easy one. It is 
going to take time. It will require much 
patience. A plan of campaign has been 
laid out which takes into consideration 
the establishing of the more elementary 
facts before proceeding to the more in- 
volved; and, at intervals, certain check 
backs to verify our sum total of findings. 


N an investigation such as ours we must 

work entirely with first-hand informa- 
tion. We welcome letters giving experi- 
ences with the electronic diagnosis and 
treatment; we welcome reports from doc- 
tors and electrical research workers and 
others who have conducted tests of their 
own with the technique and the apparatus 
involved; we welcome suggestions from 
Dr. Abrams and his vast number of stu- 
dents and workers. Already we have a 
vast amount of such material on hand. 
Still, in the final analysis, it will be the 
facts which we obtain ourselves from face- 
to-face contact with the entire subject 
matter which will swing the deeision of 
our committee. 


-arrying the January 
date, is to be largely devoted to the 
automotive industry. It comes at that 
time of the year when virtually all the 
automobile manufacturers have announced 
their new offerings of the season, and 
when the average mar is giving some 
thought to his next car. Perhaps its most 
significant feature will be the price chart, 
which will give at a g.ance the story of 
each type of automobiie and motor truck 
then on the market. This chart, repre- 
senting a compilation of a large volume 
of data gathered from the makers, will 
give the number of cylinders, the horse- 
power, wheel base, tire size, and price. 
Thus the reader will have before him in 
tabloid form the entire story of the cur- 
rent automotive industry, and, with a 
given amount of money to spend on a car 
he will be in a position to invest that 
money to the best possible advantage. 


UR next issue, 


HE new four-wheel brakes and the 

“balloon” tires will be discussed, along 
with the several innovations in engine de- 
sign, automatic gear shifting, ete. The 
problem of proper lubrication both for the 
engine and for the chassis will receive 
special consideration, for it is a proved 
fact that repair bills are largely based on 
insufficient lubrication. 


HEN there is that major problem of 

motordom—the highway problem. 
What with hundreds of thousands of new 
ears being introduced each year, in addi- 
tion to millions of old cars which are still 
a long ways from the scrap heap, the 
highway situation is becoming serious. Our 
motor laws are fast becoming hopelessly 
obsolete. The inter-state tourist has 
brought about an urgent demand for the 
standardization of laws throughout this 
broad land of ours. Accidents due to care- 
less driving, headlight glare and other 
causes complicate automobile legislation 
still further. All of which comes in for 
due consideration in our January issue, 
which will be the opening gun of our 
campaign to solve the highway problem. 
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WITH BARAWIK STANDARD RADIO GOODS 


HIGH QUALITY GOODS AT LOW PRICES 


YOU SAVE MONEY WHEN YOU BUY FROM US 


WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES—FAST SERVICE—THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 





OUR GUARANTEE PROTECTS YOU—We handle only the best goods, care- 


OVER 30,000 BARAWIK RADIO SETS 


snr, spac tat ae he tas times, tee te | LAE BARAWIK CO. | are operatinc ALL OVER THE WORLD 


best, our prices are lowest 


them. We deo not attempt to deceive or mislead Our reputation for fair deal- 102 Ss. CANAL STREET 


ing is our most valued asset. 


HOW TO ORDER—Write your Order plainly, state Article Number, Deseription 
and Price of items wanted. Send Postoffice or Express Money Order, Certified y 





Check or Bank Draft for Total of Order. Prompt Shipment is assured when 


All of these sets were built with Barawik Standard Radio Parts mostly by 
persons without any previous radio experience. These home made sets equal in 
results the best factory made sets—many are even superior and at a cost only 
a fraction of the cost of the factory made sets. You can easily equal these 
results by following directions given in the numerous magazine articies on radio. 
Also directly below you will find listed Biue Prints, instruction Packs and Books. 
With the heip of these anyone can successfully make a Radio Set. 














these directions are followed 





















































~~ WACUUM TUBES ~ | GALENA DETECTOR BAKELITE DIALS 
=, Standard Bra h Easy fine adjust- $931—2 in. Diam. for 
/, } Radiotron, Ever ment Crystal 3-16 in. shaft. Each 35¢e 
f new and | t mounted ir up $932—2 in. Diam. for 
brand in s " Moulded base and % in y 
y ,otherwi knot Brass parts $93 
Aang De polished nickel fin 3-16 i 
ach is! An unequaled $934— 
Sri2 ame ifler, V201A value % it 
site ! 5.85 | $732 Each . ..-59e | ee in. Diam. for 
{18 5 Watt Transmitter 7.70 | Moulded in one piece of 
$107 WD1i Cll. Each.. 5.85 | DETECTOR CRYSTAL CAREFULLY lite in polished black finish 
$10! WD12 C12. Each.. 5.85 TESTED graved scale in contrasting 
19 C299. Each 5.85 |*8736 Galena, 1 tested, piece a Su grip knob that fits 
19 Adapter fi 199 tube $738 Susteon, , y Higher grade dials for good sets. Sizes 
rd socket .42 $735 7 sted, pt be match perfectly 
WDI11 Socket } 31 $737 Tested, ; piece. . 9e Pr T wik 
L Adapt bach. . 46 | $738__Genuine million point exystal Ea. 280 Insulated by A Bost quality even 
STANDARD TUBE i hn OUR SPECIAL AUDIO. FREQUENCY drawn wire, one piece to a spool. Prices 
SOCKET i AMPLIFYING TRANSFORMERS quoted are for 8 oz. spools unless other- 
$140 Each 39¢ $550 Each.. $2.25 | wise stated a 
Moulded of genuine red the result of years of DoubleCotton| Enameled | Green 
— bakelite — heap . experi- Covered Insulation | Silk Covered 
ost ex ns Fo er I " | 
table or panel mounting, | caeliie of tome ent. tal- | Number $990 | Number $992 | Number $991 
Neat and strong ume of i, the things Gauge Price|Gauge Price |}Gauge Price 
rc ~~ 199 SOCKET. a tr r is built for 43¢| 20 ; .. $0.78 
«i Moulded of high insulating to e& rs 188 any 55¢| 22 95 
material. Sponge rubber base Neat in appearance Caref 70¢)24 1.10 
prevents ringing i tube mounted with plainly mar 80c} 2¢ 1.38 
Plainiy marked binding post connections to 1 rati ¢ 90¢} 30 z.)1.25 
connections. Neat and compact, sults on one, tw hre 28 $1.05/32 .) 1.65 
$145 Each 49e amet n wil \ , 0 1.45/36 oz.) 2.20 
FILA - ver ¢ et Ne ‘ me ¢ ‘ 
FILAMENT CONTROL RHEOSTATS ont les built for “= 4 , SPIDER WEB COILS 
$122 6 ohm. Each. . .45¢ — 88 2. $290— 25 turn. Each ae 
$129 20 ohm. Each. .52¢ OTHER STANDARD BRANDS AUDIO $29i— 35 turn, Each............42¢ 
Si3t 30 ohm. Each. .59¢ : FREQUENCY TRANSFORMERS $292— 50 turr Ds caceweeede ce 
$135 6 ohm Vernier. .95¢ | Fresh, clean stock in original uiners $293— 75 turn. Each............54€ 
test grade. Will give } $553 Acme. Eacl $4.45 | $294—100 turn Bech S8e 
real service Durable nd | t 4.45 A new popular type of in luc tance of high 
lasting. High “heat resist- | 4.45 est efficiency. Lowest distributed capacity and 
ing base, diam 2% in | 6.40 lowest high frequency resistance. Firm green 
polished black knob 1%" diam. 4.15 silk windings with fibre mounting strips 
Potentiometers. Match above rheostats. 4 10 REINARTZ INDUCTANCE 
Same high grade construction 3.95 $296 Each .. $1.15 
$i5t 200 ohm Eacl soovece 79¢ YING Made of green silk covered 
S152 100 ohm Bach. .......-- --79¢ wire, spider-web wound to 
SUPERIOR VARIABLE 7 A i go greatest a y 
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dense 95e lesign and wooden rod furnished 
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half turn of knob. Easily mounted on any While low in sal or Directions included. — 
panel | superior to higher priced tran = $$ 
~~ STRANDED ANTENNA WIRE Perfect for one, two or three stages. Com RADIO SOLDERING IRON 
Cabled of fir - ; rote i Vers @ | pact nvenient form, easily mounted 
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: oon $714 Zach 5.95 Wonderful values at our prices 
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long Ea. 6e Dosen ”. 55¢ | A wonderful value, produces | pointer show in front of 
: - excellent results Green Connections can 
LEAD-IN INSULATORS silk windings on black fered before fast- 
$270 For 4 inch fibre tubes. Rigid mounting ening switch, making 
walls or less 42¢ support for table or panel assembly much easier. 
$27! For 9% ineh mounting. Primary tapped Metal parts nickeled 
— or . a8 he, for fine tuning. 4 inch takelite knob and supporting base. 
yp Ag way ~ fires. Su shaft. Range 200 to 600 meters SOLID BARE COPPER WIRE 
— ye ne ee | $522 __Varlometer—same_style._ Each _98e Solid bare copper wire for aerials, leads 
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$412 Each 2.60 | Solid Bare Copper Wire, size 14 
thd tated 4 ale Araatede Peltched  bisek | $240 100 ft. coll 48e $242 560 ft. coil 2.25 
nouldec ‘oto F 
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celain case. Easily fastened sa seo 

and connected Underwriters approved. ye 4 at m+, $758 Western Electri . 50 

TINOL $969 Per structed Po'tshed BARAWIK we oo HEADSETS 
A co black bakelite rotor $770 Per Set, ohm $3.25 
THRSC — and and stator forms. ” The se headsets 
a form large size. Green silk | have .proven on 
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trically and mechanically perfect joint or panel mounting the market. The 
PANEL MOUNTING VARIABLE COND ENSERS | tone quality is 
These are especially high grade con- | excellent with 
| an unusual vol- 


densers and we hy "then to be 
mechanically and electrically perfect. Fine 
polished end plates of heavy bakelite 
Shafts % inch diameter. Sturdy, heavy 
aluminum alloy plates perfectly spaced 
to insure smooth, even, reliable capacity 
Our low prices save you woney These 
condensers are of the very best make 
and are not to be compared with many 
inferior, cheap condensers offered We 
guarantee them to please you or your 
money back The vernier style has one 
——— controlled plate which per- 
its ¢ the finest tuning 


ume Skilled 
workmen make 
them from only 
the best se- 
lected materi- 
als. The re- 
ceiver cases are 
fine polished 
finish with pol- 
ished black ear pleces Fabric covered 
head band comfortably and quickly fitted 
to the head Supplied with 5-foot cord. 
These sets were designed to sell for much 
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BESULAR STYL VERNIER STYLE higher prices than we ask, and at our 
8i15— 3 plat ‘ ‘ . .58e . , price are a wonderful bargain We guar- 
sis 5 Slade : 97¢ Including Dial and Knobs antee that you will be pleased with them 
$814—11 plate 00025 mfd. .....$1.28 plate .00025 mfd - - $2.45 and agree that they are the best value by 
S8i3—21 plate .0005 mfd. .. : 4 plate .0005 mfd 2.75 far yet offered. If they don’t sult you we 
8812—43 plate .001 mfd. ..... $826—i¢ plate .001 mfd. ....... 3.15 will cheerfully return your money. 





THE BARAWIK CO. "33%" CHICAGO, ILL. 




















~ PRINTS OF POPULAR CIRCUITS “CONSOLIDATED” eAore PLAN 
These prints give a full size panel lay- PACKE 








out, schematic hookup, hookup showing | Designed and laid ~y by the foremost 
parts wired and explanatory notes With | radio engineers, With their help you can 
them as a guide anyone can build a set build an outfit that will give the finest 
that will operate perfectly and bring in the | results Every packet contains complete 
long distance stations | instruction for the construction and tells 
$621 One Tube Reflex and Ampli what tools and parts are needed. Detailed 
fier Each seeeeere ees ...40e | directions for drilling, mounting and wir- 
$622 Single Circuit Tuner. Each {0c | ing, also how to handle set after it is 
$623 Reinartz Tuner using Spider } built. Thousands of sets have been built 
Web Coil Each. . 10c from these plans and are in perfect oper- 
$624 “Ra lio and Audio Frequency } ation Folder giving detailed description 
Amplifier Each . 10e | of each packet sent on request 

$625 Ghent wave Regenerative Set, Price per packet.... ...42¢ 
awe two Variocouplers Each 10e rder en 1 by article number. 
$62 Sanannemty Coil Cirevit and | $640 How to make a Neutrodyne Re- 
Amplifier ; Ea h ° 10¢ celver 


10 BOOKS $641 How to make a Reinartz Receiver. 
That every . -"y Builder and Amateur $642 Howto makea Regenerative Receiver. 
needs Written in plain, simple language $643 How to make a Cockaday Receiver. 
$644 How to make a Reflex Receiver. 


*ryone can understand. 
$631 "00 Ra iio Hookups Each 25¢ $645 How to make Detector and Ampli- 
, fler Units 


Shows hookups from the simple crystal ne 
set to the more elaborate and latest tube ~~ PLATE CIRCUIT “ “B” Bi BATTERIES 
circuits. Numerous types of Reflex, su- Tou can make real 
per-regenerative, super Heterodyne, Neutro- savings on these 
dyne, Reinartz, Flewelling, Bishop, etc batteries. Don't 








$632 How to Tune your Radio Set x we more We 
Each - 25¢ Peele cuarantes them to 
$633 How | to Bath i Loud Ts a Ea. 25¢ “ any on the 
$634 Hov make Radio-Phone ‘regardless 
Receiving Sets. Each c of price. Absolute- 
$635 How to make Radio Fre- ly uniform. Extra ‘ong life 
quency Amplifiers. Each..........25¢ $180 Signal Corps type, small size. 15 
SUPERIOR RADIO JACKS —. 3% volts Pees: 3s tr 
. arge size, 5 taps 16%, » a3 ° 
re oe . 21 and 22 volts. “Bach........... $1.59 
$184 Variable Larze Navy size, 16%x 


Best materials. > . : “nn 
Phosphor bronze 4x3 inches 5 taps, giving range from 16 % 


springs. Silver con- to 22% volts in 1% volt steps. Ea. $1.95 
tact points Nickle finish. Mount on $188 Combination Tapped 45 volts, 30 
7 cell, omer battery. Tapped to give 45, 


panels %& to % in 
 & 36¢ 22%, 19%, 18 and 16% volts. Handles 














390 6Ope ircuit Bach. . ccccces 
ety, > + nee elreuit Eac h PERK both detector and amplifier tubes Ea. . $3. 65 
$392 Two circuit Each ...54e 7 “an 
$393 Single circuit fllame nt cont... 58e¢ 4 verge ORAGE A BATTERY 
$394 Two circuit filament cont... .74¢ battery made es- 
COMPETITOR JACKS | pecially for radio 
$387 Open circuit Each 27¢ | service. Guaranteed 
$388 Two circuit Each. . 35e¢ | for three 
Well made, durable, smooth working, | Properly cared 
nickel finished frame. _ Well insulated. will give many more 
SUPERIOR RADIO PLUGS years of service for 
$395 With set filament lighting. 
screws for fastening Made of best new 
cord Each 35¢ materials. o —~" 
— > pacity re es 
pond = — takes two pair any he battery buy on the market. Try one of these 
= ad “s . batteries on your set for 10 days. If at the 
Highest grade plugs. pit eno standard end of that time you are not fully satisfied 
= — with the battery return it and we will re- 
SWITCH CONTACT POINTS fund the purchase price 


Brass polished nickel finish All $194 6 volt, 40 ampere size. Each $10.75 
have % in. long size 6-32 screws $196 6 volt, 80 ampere size. Each 13.25 


hy alle Br RADIO “BAKELITE” PANELS 
Order by Article Number Notice our very low prices on this fine 
$360 Head. %” diam.: %” high quality material. Others ask as much for 
¢ oa ~ hard rubber panels which are worth much 


$362 Head, 3-16" diam.; %’’ high 


$363 Head. 3-16” diam. ; 1-16” high less We supply genuine Bakelite, Con- 


densite Celeron or Formica, all of which 


Solder Lugs te Fit Contact Points are materials with practically identical me- 
Also for connecting wires to g=O chanical, chemical and electrical proper- 
binding posts, ete ~~ ties. Machines well without chipping. 
$365 Dozen 8 Hundred 30¢ Won’t warp. Waterproof. Highest me- 
SWITCH LEVER STOP chanical and dielectric strength. Attractive | 

Brass polished nickel finish natural polished black finish which can be 
$386. .Dezen 18e Hundred $1.05 sanded and ee a ae 
SWITCH LEVERS Panel thick |3-16”thick| %4” thick 







Very neat polished black Size |Art. \Art. Art 

poe — — , Magee Inches |No. Price No. Price No Price 
neta ‘ s 0 8 a4 4 a « 

Snish, Witted with panel bash 6x 7 0$0.57'8460$0.86 847081. 15 
ing and two set nuts. A high 6x10% $431 -86 S .27 84 1.73 
grade switch 7x14 |$458 1.38 2.07 $478 2.76 
$381 1 Hi ’*’ Radius Ea i5e 7x18 $453 1.78 + . 3.56 

6 


ee. 7x21 |$457 -t 


2:05 

BINDING POSTS @ x24 [8459 2.42 : 

fa olishec 9x14 5 . . 
Anish’ Washer ond 6-02 12x14 [8455 2.42 7 

J 12x21 |$456 3.628468 r 


in. screw extending % in, 

$370 Large size—bar- CABINETS 

rel and knob 4°’ ne. Fine looking cabi- 

Dozen nets solidly built. 
$370-2- “48372 Smaller size = Sere. 2 Elegant hand rub- 





barrel and knob 9-16" long. Dozen... bed dark mahogany 

$374 Large size with composition Te finish. You will be 

Dozen . 45e¢ proud of your set 

376 Large size with hole for phone tip mounted in one of 

or wire Dozen 80c these cabinets. Hinged tops. Front rab- 

$378 Small size with hole for ae tip beted to take panels. Panels not included, 

or wire Dozen..... 3 35e¢ Prices are transportation paid. ra 
re Panel | Inside Dimensions| Art. Price 





RUBBER COMPOUND “PANELS 


Made of a special compound having a rub Size | High |Wide Deep! No Each 


al 








ber base. Equal in appearance and in all 5%”| 6%”! 7°’| $420 | $2.15 
essential points to any other class of 5%”|10 | 7°) $422 2.65 
panels. Fine smooth polished finish. Can 6%”"| 9%”! 7°’| $421 2.90 
be drilled or cut without chipping. Guar 6%”"\11%" 7’"| $424 3.05 
anteed not to warp and to be a perfect 5%”"\13%"| 7°'| $42 3.20 
insulator for radio use Smooth, clean 6%"\17% 7°’| $42 3.45 
edges. Thickness 3/16 inch. Size given 5144”/20%"| 7°°| $425 | 3.85 
is in inches 5144”'23%"| 7°'| $42 4.65 
$484 7x18..$1.60 $481 7x10..$ .88 8 %"|13%"|10""| $428 3.55 
$485 7x21... 1.85 $482 7x12... 1.05 1%”'13%"|10""| $430 4.65 
$486 7x24 2.10 $483 7x14 1.22 1%” \20 %”|10’’| $432 5.45 





OUR SPECIAL VARIOMETER AND VARIOCOUPLER 

Build into your set re- 
liable instruments. You 
ean depend on this 
variometer and _ vario- 
coupler to give you the 

best results in any cir- 
cult working from 180 

to 650 meters, In designe 
and construction they are 
the best. Only the high- 
est grade materials are 
used. The prices quoted 
save you 30 to 40 per 





—+ cent. Why pay more . 
$418 Variocoupler. Each ...... $2.45 $410 Variometer. BD od ctece $2.10 
The most efficient type of coupler, insures Perfect in design and construction. Ac- 
better tuning and louder signals. Primary curate wood forms thoroughly seasoned. 
and secondary wound on natural uncolored Correct inductive ratios. Solid baked 


genuine bakelite tubes. Handsome green windings. Plenty of large sized wire in- 
silk windings. Primary tapped for fine sures highest efficiency. A strong high 
tuning. Can be panel or table mounted. grade instrument that will give you last- 
% inch shaft. ing service. % inch shaft. 


‘YOU CAN EASILY BUILD YOUR OWN RADIO OUTFIT 
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HE designing of motor cars moving 

on runners instead of on wheels is 

no absolute novelty in itself. In 

fact, on perusing the annals of 

patent offices many examples of 
schemes such as this could be found, though none of 
them has got beyond an experimental stage. It was left 
to a Berlin inventor, R. Venzlaff, to perfect the first 
full-size vehicle of the wheelless type, and as the writer 
has had the good fortune to inspect it in actual opera- 
tion, the account given in the following does not tell 
what is planned for the future, but what has actually 
been achieved and already is in being. 

The new vehicle comprises two pairs of runners three 
meters long, which, like the four feet of a horse are 
alternately raised and lowered, the runners of each 
pair, the outer as well as the inside one, being rigidly 
connected with one another. Supposing the underframe 
und body of the vehicle to rest on both pairs of runners, 
the engine will at first lift the two outer runners, leav- 
ing the car to rest on the inside pair; and, after moving 
it forward a certain distance (1.3 meters), will put 
them down on the soil, in order, immediately after- 
wards, to commence the same operation with the inside 














runners. 

The main difficulty met with in connection with any 
previous attempt to solve the problem was that the pair 
of runners temporarily lifted from the ground could 
not be lowered quickly enough, and placed in front of 
the underframe, to enable the latter to move along 
uninterruptedly and without a hitch. This is for the 
first time realized in the new vehicle, where the pair 
of runners temporarily raised from the ground move 


A Wheelless Motor-Car 


By Dr. Alfred Gradenwitz 


forward past the underframe at a more rapid rate than 
that at which the latter will presently glide across the 
pair of runners happening to rest on the ground. Inas- 
much as the runners actually constitute rails on which 
the rollers carrying the underframe are gliding, the 
consumption of energy is extremely low. Actual tests 
have shown a load of 6 to 8 tons to be conveyed by the 
vehicle driven by a low-power engine (25 horsepower) 
at a relatively high speed, viz., 8 to 10 kilometers per 
hour, irrespective of any obstacle, e.g., tree-trunks lying 
on the road. The vehicle, as it were, throws a bridge 
across ditches, which accordingly are traversed with 
greatest ease; it will readily negotiate even considerable 
gradients. Inasmuch as the weight of the engine is of 
no importance, crude oil engines can largely be used for 
driving this type of vehicle, thus reducing considerably 
the working expenses. Entire trains can be formed of 
such vehicles, though only the front vehicle need be 
power-driven. 

The vehicle is without any exertion and without the 
aid of any complicated mechanism steered from the 
driver’s seat by means of a hand-wheel altering at will 
the angle between the two sets of runners. Any curve 
can thus be readily described, the vehicle being even 
turned on the spot, without any forward or backward 
motion. The step of the car is under way altered at will 
between the normal figure of 1.30 meter and zero, thus 
enabling heavy gradients to be readily negotiated. 














While the cost of construction of the ve- 
hicle is only immaterially in excess of that 
of ordinary trucks, the wear and tear are 
reduced to a minimum, there being no friction 
or slipping on the ground. The vehicle will 

be found especially useful on impracticable ground, on 
soil to be brought under cultivation. 


Charles Proteus Steinmetz 

UST as we are going to press, and too late either for 
preparation of an extended obituary or for the 
accommodation of such a notice in our pages already 
made up, comes the news of the death of America’s best 
known engineer. Dr. Steinmetz was born in Germany 
in 1865, and received a good education. His Socialist 
proclivities forced him to flee the country, and he came 
to the United States, without funds and with slight 
knowledge of our language, in 1889. He secured work 
as a draftsman under an environment that gave ample 
scope for his natural designing and engineering ability, 
and his rise to the top of the electrical engineering 
profession was rapid. He soon came into the employ 
of the General Electric Co., and for many years prior 
to his death his name was synonymous with the extra- 
ordinary development of organized -research and the 
magnificent laboratory maintained by that company at 
Schenectady. Among his peers, he was recognized as 
the foremost exponent of the union of mathematics -and 
electricity. He was responsible for the modern mathe- 
matical treatment of all alternating current problems, 
and Edison characterizes him as the world’s greatest 
practical mathematician. To the general public he was 
probably best known for his high-voltage experiments, 











N THE fall of 1753, Captain John Lancey 
was ordered to proceed from Biddeford to 
the Colony of Maryland, with a ship full 
of brickbats. He raised his hook and sail, 
dropped lazily down the desultory Tor- 
ridge and headed into the mysterious 
West, that region of red wild men and undreamed 
malevolence. At sundown the young skipper stood on 
his bridge quaking over the strange emprise that held 
him, looking forward toward the Colonies he would 
never see and back at his England, fading in distance 
and dusk. 

At 8 o’clock there was an explosion below decks. 
The upper parts of the vessel fired like straw. Below 
decks the inexorable sea flowed in, through a great 
gash the powder had opened in her belly. The cargo 
of bricks bore her swiftly down. No pumps might hope 
to keep such a wreck afloat till dawn. 

After some agonies, Captain Lancey got the boat 
launched and all hands safely aboard. They reached 
Hngland the following day and Lancey reported to his 
brother-in-law and employer, one Benson, then sitting 
in Parliament for Barnstaple. Benson sent his captain 
to a proctor, before whom the mariner swore that the 
firing had been accidental and that nothing could have 
availed to save the ship or her cargo. Benson left 
England for a tour—and Lancey stayed behind. 

A little later, through the tattle of some idle tongue, 
the captain and his rich relative became suspect and 
investigation showed that Benson had laden his ship 
with a cargo of merchandise for America, insured the 
vessel and her contents for twice the honest value and 
later secretly had the goods removed and the ship 
filled with bricks for ballast. He commanded Captain 
Lancey to take her out to sea and set her afire. The 
young man declined until his relative pointed out to 
him that it was within the latter’s power to discharge 
and beggar the seaman. Then Lancey complied, setting 
fire to his own ship under his feet by means of an ex- 
plosive mechanism which rapidly spread the fire. 

A few sentences from that treasure house of bit- 
terest recollections, Camden Pelham’s “New Newgate 
Calendar,” will complete this tale of early commercial 
arson : 

“His employer. . . fled. . and his unhappy dupe 
being brought to trial, was capitally convicted and re- 
ceived sentence of death. He subsequently lay in prison 
for about four months, during which time he pursued 
his devotional exercises with the utmost regularity, 
and was hanged on the 7th June, 1754, at Execution 
Dock, in the 27th year of his age.” 

If I recall this old crime and melancholy destination 
it is surely not to hold poor John Lancey in a piteous 
extension of impure memory or to expose his name to 
further obloquy, for he was, as the Newgate Calendar 
grievously notes, respectably connected and even gently 
born. My purpose is rather to show the antiquity of 
arson for profit, a kind of crime now offering both the 
police and the inventors of this and every country one 
of their most sore afflictions. The suggestion is not 
that John Lancey was the first man to burn a house 
or a ship to get the insurance. Indeed, this crime must 
be as old as insuring, which is not much younger than 
trading. Commercialized fire insurance sprang up after 
the great London fire of 1666, though the guilds had 
provided similar protection much earlier; and, more 
than likely, Shakespeare’s Antonio came into dour Shy- 
lock’s grip through the need of a premium for marine 
insurance—to cover those delayed “argosies in Tripolis, 
India and Mexico.” Se, Lancey is but a reminder. 

In beginning to write of fire as a criminal instrument, 
some ironies and strangenesses are to be noted: Fire, 
the one pure element of the ancients, employed for foul 
impurities; fire, the source of light, in the service of 
the forces of darkness; fire, the great reagent of the 
alchemists, by which man was to gain the secret of 
high fortune and lasting life, used to spread misery 
and death; the deep-searching flame of Hermes Tris- 
megistus, Zosimus of Panopolis and Paracelsus Hohen- 
hefm in the hands of Benny-the-Bake and the Firebug 
Kidt 

The historic conflict between man and his Promethean 
friend and Satanic enemy began in the bone-strewn 
grottoes where the dawn-man gnawed the joints of his 
roasted prey, or in the vanished forests that burned and 
consumed wandering tribes of hunters in ages forgotten 
and lost. It continues in the age of concrete and steel. 
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With Fire and Fraud 


Something About the Acquisitive Gentleman Who Burns Buildings for Profit 


By Edward H. Smith 


To guard against this foe-friend, men have made ten 
thousand experiments and inventions, meantime em- 
ploying him for their power and their researches. 

In so brief an article it is possible to mention only a 
few of the important inventions which men have 
wrought to protect themselves against fire in its destruc- 
tive mood. When this writer was a child he was taken 
to a building in Chicago where a great fire had been 
set in one of the rooms and permitted to burn for hours 
as a demonstration of the first fireproof hotel. Some- 
what later, also in Chicago, a theater disaster brought 








a 
Firemen working on an incendiary fire in a city 
dwelling house 


about the installation of asbestos curtains in theaters 
and the general adoption of fireproof construction. Since 
that day many other installations have been made— 
all-steel railroad coaches and sleeping cars; great build- 
ings without an ounce of inflammable material in their 
structures; automatic sprinkler systems for flooding 
buildings with water at the first outbreak of fire; other 
automatic systems which sound alarms when any fire 
breaks out; steel, glass and porcelain office furniture; 
special insulation to provide against fire from electric 
wiring, ete. In spite of all these improvements and 
steps of progress, America remains worse afflicted with 
fire losses than any other western land, a curious fact 
when one briugs to mind the old cities of Europe, with 
their narrow cluttered streets, their lack of fire fight- 
ing apparatus and the dry mould of their centuries. 
Just why fires should be so prevalent in America is 


difficult to say. Authorities disagree and flounder. All 
we can know definitely is that a tremendous struggle 
is in progress in this country between destructive fire 
and the agencies of defense and preservation. Fire in- 
surance companies have naturally taken a leading part 
in this effort to reduce the fire loss. Their strength has 
been expended mainly in combatting the accidental fire, 
the fruit of carelessness, forgetfulness and stupidity in 
man. 

But there is a far deeper and darker struggle than 
this going on between civilization and withering fire. 
Like every other tool which honest men have used for 
the advancement of civilization and social order, fire 
has been and is being used every day by criminals. 
Poor John Lancey is abroad in the land, converted into 
a professional fire setter, an arson specialist. He is in 
all communities. His ruins monument every townsite 
in the land. 

The story of the fire-setter is of itself an old and 
stale one. Purposeful fires among merchants became a 
common jest before the birth of any man now living. 
We all know how old and simple a thing it is to insure 
a $5,000 stock for $8,000 and shortly set the match. 
But such tricks have become more and more difficult 
since the insurance companies and the various asso- 
ciations of creditors have come to realize their own 
peril and the methods of fire setters. Insurance in- 
vestigations are now reasonably rigid, whereas they 
were once pitifully lax. The action of creditors is, in 
this day, remarkably swift and consecutive. It used 
to be slow and easily exhausted. In brief, the firebugs 
are now being resisted and punished. The result of 
such action has not been to drive them out of business, 
but to sharpen their wits and stimulate their inventive 
faculties. How to set a fire and not be caught at it? 
This is the chief preoccupation of a large and growing 
class of criminals against whom no really effective 
measures have yet been developed. 

The rationale of commercial arson needs to be under- 
stood. It has often been said that firing seldom figures 
in fake bankruptcy cases. The truth is otherwise. If 
a crooked merchant wants to go fraudulently broke ani 
thus cheat his creditors, he must get rid of his goods 
somehow. To remove and hide them, thereafter claim- 
ing bankruptcy, is the simple course, but a search is 
always made. Many crooked merchants consider it far 
cleverer technique to burn out their nearly empty stores 
after the valuable part of the stock has been secreted. 
In that case the creditors seize the insurance money, 
but what matter to the thief? He has his goods. Why 
should he care if the loss is shifted from the shoulders 
of those who trusted him to the backs of those who 
insured him? Moreover, there is always the older de- 
vice of over-insuring. In that case the creditors get 
what's coming to them and the burnt-out merchant 
takes the balance, plus the hidden merchandise. In 
still other cases, no creditors figure. The arsonist has 
simply disposed of his paid-for goods and then burnt 
out his shell of a store. 

In every case where arson is committed the problem 
of safety for the criminal plays a leading part. How 
to set a fire that will burn so swiftly and hotly as to 
destroy all evidences of arson before the fire fighters 
can possible quench it? How to touch off a fire when 
the persons interested in the insurance are demonstra- 
bly far away? How to do this without the employment 
of untrustworthy intermediaries? There are the ques- 
tions which always face the fire setter. How he meets 
them is the heart of this article. 

I am indebted for much of my material to that most 
eminent authority on arson and credit frauds, Mr. C. D. 
West, at present chief investigator for the National 
Association of Credit Men. Mr. West has run to ground 
more expert arsonists and solved more strange fire 
mysteries than any other detective officer now living. 
and accordingly occupies a special position in the world 
of crime suppression. 

One of the recent devices employed by mercantile fire 
setters was recovered from a store in downtown New 
York not long ago when a watchman in the building 
made an unwelcome intrusion and found the infernal 
machine before it had had time to do its work.’ It 
consisted of the shallow round top of a butter tub. This 
wide inch-deep saucer had been filled with cotton wool 
impregnated with petroleum or gasoline. In the center 
of this inflammable mass stood a short piece of candle, 
which was burning when the thing was found. To the 
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outer edge of the saucer had been tacked twelve or 
fifteen little upright pieces, the top of each supporting 
a small bladder of very thin rubber. Each of these 
little bladders was filled with five or six ounces of 
gasoline and tied shut securely. Similar fire machines 
have been found in which one or two cow’s bladders 
had been used, each laden with three to four quarts of 
the popular motor fuel. 

The theory of this mechanism is simple enough. The 
candle in the center had been cut to a length which 
would burn for nine or ten hours before reaching the 
oil soaked cotton wool. It had been lighted at six 
o'clock, when the proprietor of the shop had closed his 
door and gone home for the night. It would do its 
deadly work between three and four o’clock in the 
morning. As soon as the candle burned itself short 
enough to set off the cotton there would be a consider- 
able flame. This would heat the gasoline in the little 
bladders. In a few minutes the expanding gas would 
burst the bladders and throw the flaming gasoline to 
all parts of the store. Flame would thus spring up in 
a score of places at once and the explosion would surely 
destroy all vestige of the mechanism. To make sure of 
the work’s success, the floor had been soaked with gaso- 
line at various points and the part of the store nearest 
the pyrotechnic mechanism had been heavily draped 
with kimonos, lace curtains and other highly inflam- 
mable materials. In this single case the firebug failed. 
In how many others of the sort did he succeed! 

In one of the upstate cities of New 
York, not long ago, an Italian grocer * 
and general merchant occupied the 
ground floor of a frame building. An 
outside stairway ran to the second 
floor, where a Syrian artist lived 
with his wife and children. In the 
basement of the premises was an old 
fashioned hot-air furnace, the pipes 
from which ran to registers in both 
floors. 

A little after eleven o’clock, on a 
cold night last winter, the wife of 
the Syrian living in the upper story 
awoke from sound sleep and smelled 
a strong odor of gasoline. She hesi- 
tated for a few minutes, but as the 
odor grew in heaviness, she threw on 
her clothes and started for her hus- 
band who was at a lodge meeting two 
or three squares away. Just as she 
opened the door he came in and re- 
coiled from the gas. He went down- 
stairs immediately and, not without 
some suspicion, forced his way into 
the Italian’s grocery store. Just as 
he did so, he saw a shadowy figure 
retreat to the alley and drive off in a 
motor car, which had been standing 
close by w:th lamps out. 

Inside the store the Syrian found 
a five-gallon water cooler standing on 
a shelf, with the spigot turned so 
slightly open that the contents drip- 
ped from it drop after drop. Under- 
neath this device were piled two cases of parlor 
matches with a gross of large boxes in each. These 
matches were already swimming in the gasoline drip- 
ping from the water cooler. In the center of the floor 
stood two galvanized tubs which were half filled with 
gasoline. Not less than twenty gallons of this hideous 
inflammable had been provided for the fire. 

The Syrian turned off the gasoline dripping faucet of 
the cooler, opened the doors and windows to allow the 
exhalation of the gas and set off for the Italian’s home, 
some distance away. To his intense surprise, he found 
a celebration going on. The Italian’s baby son was 
being christened, and among the guests at the party 
were the chief of police, some other city officials and 
some politicians, among whom the Italian grocer ranked 
himself. The grocer tried to put the Syrian off. First 
he said the thing could be of no importance and that he 
would not leave his baby’s christening because a little 
oil was leaking. Then he said he had given the keys 
to the baby and they had been lost. Finally, the irate 
Syrian appealed to the police chief and that official de- 
cided that his public duty was somewhat more urgent 
than his social obligation. He entered the shop, found 
the saturated matches, the water cooler still half full 
of gasoline, the tubs of inflammable liquid on the floor 
and a general arrangement of materials for a quick, 
disastrous fire. 

Undoubtedly, had the Syrian and his family been in 
their beds on the upper floor when the crash came, they 
would have been blown to kingdom come. The Italian 
had expected the furnace in the basement to cause the 
conflagration, as soon as enough of the gasoline from 
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the water cooler had dripped through the floor and 
formed a gas. But, to make doubly sure, he had sent 
his brother to throw some bit of burning stuff into the 
store. This was the man who had been seen slinking 
off to the motor car in the alley. The plotters were 
naturally committed to Auburn, where they still abide. 

Because of the scientific recognition of the fact that 
fires may originate spontaneously in certain materials 
under special circumstances, and because of the wide 
publicity of the term spontaneous combustion, many 
efforts have been made among fire setters to simulate 
this natural phenomenon. Where such work is well 
done the chance of discovering the plot is small. False 
spontaneous combustion is, therefore, popular among 
the professors of arson. 

One method of simulating a natural outbreak of fire 
is as follows: The fire setter takes an old barrel and 
packs it half full of oil waste, with a tiny spark burn- 
ing in the middle. He then packs the barrel full and 
tight with old clothes, greasy papers and other ma- 
terials of this sort. The little fire in the center of the 
greasy waste will smoulder for six hours or for sixty, 
according to the closeness of the packing. Finally, how- 
ever, it will burst into wild flame and set off anything 
within reach. 

Such spontaneous combustion barrels are often em- 
ployed by dry goods and clothing merchants. The barrel 
is prepared with its spark and put into the rear of the 
store, where windows are kept open to carry off the 





The interior of a store after a conflagration of suspicious origin 


odor of the smudge. The arsonist knows, of course, 
about how many hours must elapse before the flamma- 
tion. Usually he waits for a week-end. He closes his 
shop at dusk on Saturday and goes about his pleasure. 
He has not, of course, forgotten to sprinkle a good bit 
of gasoline about near the smouldering barrel. Neither 
has he neglected to hang up coats, dresses, curtains, 
wrappers and all sorts of loose combustibles where the 
first flames will reach them. 

Thirty-odd hours afterward, the smudge in the barrel 
breaks into brilliant flame. The fire spreads quickly 
to the gasoline-impregnated wood and the fire-hungry 
hangings. The store is gutted in a few minutes. Before 
the fire machines can arrive from any distance, the 
whole place is an oven and when the water from the 
hoses finally gains control of the fire the interior of the 
place has been so completely burned out that it is im- 
possible to determine whether the best merchandise of 
the place had been removed in advance. In case the 
fire is found and got under hand before it has a chance 
to flare up well, the origin of the blaze must be found 
in a barrel of waste and only the expert will suspect 
that this spontaneous thing was a work of art. 

But the individual fire setter is no longer so great a 
menace as once he was. The big and successful cases 
of commercial arson are managed in these times by 
organized gangs or arson rings, as they are called. 
Such cliques of fire specialists now operate in all parts 
of the country and a number of them, including all the 
members, have been sent to prison through the work of 
Mr. West and others. 

The arson ring consists of the fire insurance agent, 
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the insurance inspector, the crooked merchant, the 
expert fire-setter and the insurance adjuster. The mer- 
chant wants to have a fire. He resorts to the crooked 
agent who writes him a policy for far more than the 
value of the stock. The crooked inspector goes over 
the property, blinds his eyes to the fraud and approves 
the risk. In a little while the professional arsonists 
come along, remove as much as they think wise of the 
stock, saturate the place, set a pyrotechnic bomb of 
some sort and burn up the merchant's store. The busi- 
ness man is always away on a short vacation when 
such a blaze is produced. He comes back with great 
celerity, however, once his store is gutted, and puts in 
a howling complaint to the insurance agent. Now the 
interesting part of the comedy is played. 

The crooked agent, who originally wrote the policies, 
sends the claim to his company with the recommenda- 
tion that it be paid, as the loss is complete and the 
merchant a worthy man. The claim is passed to the 
adjuster, who proceeds to make an examination. His 
business is to find fraud if any exists, but in this case 
he makes it his business to overlook any that he may 
find. He reports to the company that the fire was bona 
fide, that the loss is complete and that payment should 
be made. The merchant gets his money promptly and 
divides with the other members of the ring. Simplicity 
and precision are the virtues of this plan of action. It 
is applied to many other types of insurance. 

Sometimes the romantic and extravagant enters into 

the doings of the arson committer and 
® lights this dark subject with a flare 
of infernal glory. The story I have 
to relate in this connection has been 
told by me before and by others, not 
too scrupulous about literary proprie- 
torship. 

A few years ago a boardwalk shoe 
dealer in Atlantic City vanished with 
a large stock of costly merchandise. 
Mr. West, sent to find the absconder 
and his wares, found among the few 
papers left behind by the vanisher, a 
bill for a dozen animal satchels. He 
could not imagine what a smart shoe 
shop might want with animal satchels 
until he discovered that they had 
been reshipped to the address of a 
man of the same name as that borne 
by the shoe merchant, in a small 
Pennsylvania town. The investigator 
hurried thither and found that the 
recipient of the animal satchels was 
in fact the father of the vanished 
shoe merchant. Let us call him 
Schwartz, since that was not his 
name. The elder Schwartz had been 
a merchant, had suffered several fires, 
all of them disastrous to the insur- 
ance companies and had finally re- 
tired. His son had then entered the 
mercantile field, with results already 
noted at Atlantic City. 

Mr. West knew at once that the 
elder Schwartz was a rogue and one 
to be approached with caution. Accordingly, he began 
his campaign by indirection, asking questions here and 
there among Schwartz’s townsmen and neighbors, Fin- 
ally, he discovered that Schwartz was supposed to be an 
animal trainer. His past disputed this. The shipment 
of animal satchels confirmed it. Mystery! A little more 
watching and questioning decided the investigator on his 
course. He went away for a time, only to reappear in 
the garb and personation of a circus man. In this char- 
acter he called on old Schwartz and was most coldly 
received. But he managed to force his way into the 
house. Only the feebleness of the old man rendered this 
physical trumping possible. In the kitchen Mr. West 
found a specially fitted gas jet over a small table. Under 
it snoozed two cats. One of them got up as he came in, 
arched her back lazily, lifted a paw and pulled the short 
chain of the gas tap, lighting the mantle from a small 
pilot. I suppose every reader will be familiar with such 
gas lighting apparatus. 

West needed to ky »w no more. He understood that 
old Schwartz was training cats for arson. A merchant 
who wanted a fire bought one of the cats and had a 
gas jet rigged in his shop, preferably in the basement. 
A little pilot, which burned day and night, set off an 
ordinary gas tip. The cat had her table just under 
this device and amused herself by playing with- the 
chain, turning the flame up and down as old Sehwartz 
had taught her. Then came the night of disaster. The 
merchant removed the tip from the gas jet and when 
pussy pulled the chain a great flame sprang up, igniting 
inflammables which had been arranged above it and 

(Continued on page 487) 
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The Fuel of the Future 


The Advantages of the Universal Burning of Gas, and the Obstacles in the Way of Its Attainment 


HEN the paleolithic Man discovered fire and 
learned that the earth about him abounded 
with matter that could be burned and in 
burning could furnish him with heat not 
only for bodily comfort in the cold of the 





winter but also for fashioning tools and 
weapons and for cooking his food, fuel first assumed 
its position of transcendent impor 
tance in human affairs. This posi- 
tion has gradually developed into 
one of even greater significance as 
society grew more complex and the 
arts and sciences of civilization 
were evolved, until today fuel is 
undoubtedly the most important 
single commodity employed by the 
human race in their home and in- 
dustrial life. Fuel is the sine qua 
non of modern civilization. With- 
out it, there could be but little of 
the comforts and luxuries of 
life; industrial enterprise 
would be practically nil—in 
fact, society, as it is consti- 
tuted today, could scarcely 
exist. It is therefore not at 
all strange, when disruptive 





forces, such as strikes, make 
their appearance in the news of the 
day, that each and every member of 
society should become greatly con- 
cerned over the matter and be apt to 
view them as blows directed against 
the very foundation of the structure of 
modern life. A greater calamity cannot 
be imagined than the sudden shutting 
off of our supplies of fuel. 

A fuel is a substance in which there 
is concentrated great heating power 
This power or energy is released when 
the fuel is brought to the proper tem- 
perature and burned. It is well known 
that all fuels do not burn with the 
same degree of readiness. Thus, while 
a piece of paper can be ignited by the 























UCH has been said, these twenty years of rising fuel 

prices, about the fuels of the future and even about the 

fuels of the present. 
angle of the case to which far too little attention has been paid. 
Mr. Ginsberg reminds us that all fuel—coal, wood, oils or what 
you will—must be vaporized before or during combustion. He 
points out the incontrovertible fact that conversion of solid or liquid 
into a gas fuel can always be done more cheaply and more effi- 
ciently on a large scale in a special plant than on a piece-meal 
scale in the consumer's oil stove or coal furnace. 
us, the fuel of the future is unquestionably gas; and the gas tank 
which adorns this box ought to be the universal symbol for heat, 
light and power. 


Why not2—The Editor. 


By Ismar Ginsberg 


belongs to this class. A still younger coal is lignite, or 
brown coal. It is a substance that has not been sub- 
jected to so complete a decomposition as real coal, and 
hence it does not possess the heating value of the latter. 
Finally, there are the peat coals, which contain very 
high percentages of moisture, and which are not of any 
great technical or industrial importance. From a stand- 
point of usage they were probably 
the first coals used, as they are 
found so close to the surface that 
no extensive mining operations are 
required to render them available. 

Coal is found everywhere. The 
United States contains vast depos- 
its. Anthracite coal is mined 
mostly in Pennsylvania and West 
Virginia. Bituminous coals are 
found mostly in the Appalachian 
region, which is the greatest store- 
house of high grade coals in the 
world. There are estimated to be 
three and a half billion tons 
of bituminous coals within 
3000 feet of the surface in 
the entire country; and of 








The present article develops an 


Ergo, he tells 


To which we can think of only one rejoinder— 














heat of a burning match, and similarly 
the stream of gas issuing forth from 
the gas burner, nevertheless wood must first be heated 
upon a paper fire before it will itself catch fire and 
burn. On the other hand, coal is still more difficult to 
burn, and a wood fire must first be built under the 
coal so as to bring it to the burning temperature before 
it will ignite. It is also known that the different vari- 
eties of coal burn with different degrees of euse, soft 
coal burning more easily than hard coal. All burning is 
simply a rapid,union of the carbon and the hydrogen 
and the various other elements, as they exist in the 
combustible, with the oxygen of the atmosphere. The 
products of ordinary combustion are water vapor and 
carbon dioxide, when the combustion is complete; with 
more or less carbon monoxide in place of some of the 
dioxide, when it is incomplete. 

Coal is the product of the partial oxidation of vege- 
table matter under great pressure and in the absence of 
sufficient air to cause its complete destruction—a 
process extending over a period of a million years or 
more. According to the duration of this process, various 
kinds of coal were evolved. Thus the oldest form of 
coal is called anthracite, a product in which there is 
practically no volatile matter, almost all the combusti- 
ble matter being in the form of a hard, compact mass, 
fixed carbon. Anthracite is sometimes called stone coal, 
because of its hardness and difficulty of ignition. It is 
the coal that gives very little or practically no smoke 
on burning. That is why it is used in domestic fur- 
naces in cities for heating purposes and in making 
hot water 

As the age of the coal decreases, 
and richer in volatile constituents which produce smoke 
when it is burned. There are various intermediate 
grades. There is a semi-anthracite coal, found in com- 
paratively large amounts in this country, and almost as 

seful for domestic use as anthracite. Then there are 
“ne semi-bituminous coals, the bituminous and the sub- 
bituminous coals. The bituminous class is the most im- 
portant of all, for these are the coals of industry. The 
coal that is used for gas making (gas or coking coal) 


it becomes softer. 


this total, half a billion tons are found in that section. 
There are also large deposits of soft coal in the West. 
Lignite coal to the extent of one billion tons is found 
in North Dakota, Texas and Arkansas. 

Wood is also a solid fuel, but it does not possess any 
great industrial importance. The only other selid in- 


able for domestic use under the proper conditions and 
is also valuable as an industrial fuel, besides its appli- 
cation in a particular form, known as metallurgical 
coke, in the manufacture of steel. Coke is preferable to 
soft coal, for in burning soft coal it is very difficult to 
obtain complete combustion. This fact can be substan- 
tiated by observing the condition of the chimneys or 
stacks in any plant or building in which soft coal is 
being burned. The clouds of smoke emerging there 
from are a clear indication that a good percentage of 
the coal, as much as 10 per cent or more, is being dis- 
charged into the atmosphere in an unburned condition. 
Coke burns without smoke; the smoke and other prod- 
ucts which are developed in the burning of soft coal in 
the furnace, and are thereby completely lost, are con- 
served and employed to useful purposes when the soft 
coal is first converted into coke in the by-product coke 
oven. In former days coke was made in beehive ovens 
and these valuable by-products were wasted. Today 
there is almost four times as much coke manufactured 
in the by-product oven as in the beehive oven, and great 
quantities of gas and other valuable by-products are 
recovered. 

There was a time when by far the larger part of 
our fuel was solid, and anything else was more or less 
of a freak. Today liquid and gaseous fuels play a 
large role. The principal liquid fuel is gas oil. This is 
used in the manufacture of gas, to bring up the heating 
value of the gas, distilled from coal, so that it meets 
legal specifications. Crude petroleum is also used as a 
fuel. Naval vessels and the merchant marine ships use 
fuel oil in preference to soft coal, for it can be stored 
more conveniently and burned with a greater degree of 
ease and efliciency under the steam boiler. Fuel oil is 
also being used in firing domestic furnaces. In using 
fuel oil, it is necessary to employ storage tanks and 
pumping, atomizing and air-mixing apparatus. The 
price of gas oil and of crude oil as well depends on the 
demand for gasoline, which is ever increasing. One 
factor that has a material effect on the quantity of 
gus oil available for sale is the development that has 
been taking place in the production of gasoline by the 
eracking of the higher-boiling-point constituents of 
petroleum. The newest improvement along these lines 
is a process of cracking oil which will give a yield of 
gasoline as high as 80 per cent. 

The gaseous fuels comprise not only the gas that is 
used in the modern kitchen, but also the various modi- 
fications of gas that are used in industrial processes, 
such as producer gas in steel manufacture, oil gas for 
small lighting installations, etc. We are concerned pri- 
marily with coal gas or water gas, which may be sum- 
marized under the one heading, city gas. Both are 

made from coal—the former 














by distillation of the coal in 
absence of air and the latter 
by blowing steain through a 
bed of incandescent coal or 
coke. Neither has the high 
calorific power that is de- 
manded by law in most states, 
aed hence gas oil must be 
cracked and the gaseous prod- 
ucts mixed with them in order 
to make a mixed gas of 500 or 
600 B.t.u. per cubic foot. 

In considering gas as a fuel 
there are a number of funda- 
mental principles which must 
be explained before a clear 
understanding of its value can 
be had. When any combustible 
burns, it is first transformed 
into gas and then the gaseous 
products are burned. This is 
an undeniable fact and can be 
proven to anyone’s satisfac- 
tion by.a-simple experiment. 








Making gas: The charging machine in a horizontal retort house 


dustrial fuel of commercial significance, besides the 
coals and the artificially prepared products that are 
made from coal dust and tars, known as briquetted 
fuels, is coke. Coke is a product that is obtained when 
coal is distilled to produce gas, ammonia, tars and other 
products. Coke burns almost like hard coal. It is suit- 


A piece of paper is rolled up 
tightly in the form of a tube. 
One end is closed by folding 
over the paper and a small hole is made in the tube 
near that end. The other end is open to the air and 
the paper is set fire to at that end. If the paper is held 
so that the smoke travels up the tube, as the latter 
issues forth from the opening at the closed end. it can 
be ignited and burned. 
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It stands to reason that if a fuel is first gasified be- 
fore it is burned, the most efficient gasification will 
result in the greatest fuel economy. Each stove or fur- 
nace or any other apparatus that burns coal or coke is 
primarily a gas producer. The efficiency of such a pro- 
ducer must necessarily be low, and far below that of 
the gas-making apparatus used in the modern gas plant. 
In other words, from the standpoint of strict fuel econ- 
omy, it is far more logical and more economical to make 
the gas first under perfectly controlled conditions and 
technical supervision of the highest order and then burn 
the gas as fuel, than to burn the coal, from which gas 
is or may be made, directly in the grate. 

The carbonization or distillation of coal to give gas 
yields other products as well which are of the highest 
importance in industry. These products—benzol, sulfate 
of ammonia, oils and tars, coky matter—are 
produced in even larger amounts when the process is 
carried out at low temperatures. The most 
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made before engineers of Public Service Commissions 
and gas experts, that there is very little difference in 
the efficiency of burning high- and low-heating-value 
gas. It is not necessary to mass a great concentration 
of heat units in a gas in order to obtain high combus- 
tion efficiency. Furthermore, it has been found by actual 
experience with the low-heating-value gas that a great 
saving in gas bills is effected by its use, for the con- 
sumer seems to be able to obtain the same good results 
with the same quantity of the low-heating-value gas as 
with the high. This seems paradoxical, but is proven 
by actual experiment under operating conditions to be 
correct, 

Recently a momentous decision was made by the Colo- 


rado Public Service Commission in allowing each gas 
company within its jurisdiction to make gas of any 
quality that it finds to be best both economically and 


technically. The price is then adjusted according to 


385 


The Laws of Vision and the Technique of Art 


a. an interesting paper published under the auspices 


of the Rumford Fund in the February issue of the 
Proceedings of the American Academy, Messrs. A. Ames 


A. Proctor 
suggested by 
when it 


and Miss Blanche Ames discuss the , 
Lirge Harrison, that a picture is 
reproduces our retinal impres- 
the edges 


and C., 
theory 
most artistic 
sions. The retinal picture is less distinct at 
than at the center and is distorted in the “barrel” man- 
ner, while the retina itself is more sensitive to blue 
near the edge than at the center. When a photograph 
of a landscape or building taken with a camera having 
a lens with the same properties as the eye is compared 
with one taken with a corrected lens, that taken with 
the artificial eye produces the more artistic effect. On 
examining a number of pictures by distinguished art- 
the authors have found evidence of the conscious 
or unconscious use by da Vinci, Rembrandt, Israels, 
Millet, Turner, Whistler, DeHoogh, and 
others, and by one living artist Orpen— 


ists, 





recent development along these lines has 
been the carbonization of coal, arranged 
on shallow iron plates, which form 
part of a conveying and are led 
over a bath of molten lead in a suitable 
furnace. The known as the 
Caracristi process and is being installed in 
one of the Ford plants. It is claimed that 
the yield is from 7000 to 8000 cubic feet of 
600 to 700 B.t.u. gas per ton of five 
gallons of motor spirit, twenty pounds of 
sulfate of ammonia, 25 to 30 gallons of 
low temperature and about 70 per 
cent of a sort of coke possessing a good 
fuel value. The process is important bee 
cause it tends to conserve the by-products, 
which are ever increasing in importance. 

It is possible to demonstrate by making 
au careful examination and study of the 
conditions surrounding the burning of soft 
coal, coke or anthracite coal and gas, that 
of these fuels gas can be burned with the 
greatest thermal efficiency. Coke or an- 
thracite coal may be burned with an effi- 
ciency of 60 to 65 per cent, soft coal with 
that of 55 to 60 per cent:and gas with an 
over-all efficiency of 90 per cent. 

If gas can be burned so economically, 
why, then, is it not used in preference to 
the other fuels? There are other advan- 
tuges in the use of greater 
thermal efficiency. Any who 
has used gas in heating his home can tes- 
tify that it is much convenient to 
fire with gas than with coal; there are 
no ashes to be removed, the control of the 
furnace is much simpler and far more 
effective, the house can be kept at more 
uniform temperature, and heat is not 
wasted by banking fires in warm spells 
during the heating season. It 
pear that there should be no hesitancy at 
all on the part of the the 
factory manager to substitute gas for coal. 
But there is one—the higher price of 


the gas. 
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Gas today is being used for heating 
houses and as a fuel in many industrial 


plants. Its use is ever increasing for these 
purposes, and it finds ne difficulty in enter- 
ing the field, as a universal fuel, once the 
price disability is removed. In various in- 
cities and towns throughout the 
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of the technique suggested by these laws 
of vision. The authors urge that the ret- 
inal picture should be made the basis of 
the technique of art. 


The Deepest Mines 
RAZIL still contains the mine that 
goes the deepest below the surface of 
the earth, although the deepest below sea 
level and the nearest therefore to the 
center of the earth is in the United 
States. 

The deepest hole in the earth is a gold 
mine in the state of Minas Geraes and is 
known as the Morro Velho or St. John del 
Rey mine. It is owned by the St. John 
del Rey Mining Company, an English cor- 
poration, which has been working it al- 
most continuously since 1834. 

The mine is now 6,726 feet below the 
surface at the top of the shaft through 
which it is entered. The next deepest 
mine is in the Kolar gold field of India, 
where one shaft descends to 6,140 feet. 
The Village Deep mine in South Africa 
goes to 6,100 feet. The deepest'in the 
United States is Tamarack No. 5, a copper 


mine in the Lake Superior region, with a 
depth of 5,308 feet. The bottom of this 
shaft is 4,100 feet below the level of the 


sea, while that of the St. John del Rey is 
only 3,958 feet below sea level, since the 
mouth of the shaft is in a mountain 
country 2,768 feet above sea level. The 
Tamarack mine goes nearest to the center 
of the earth, 

The temperature of the rock at the low- 
est. level of the St. John del Rey mine is 
degrees. The miners work in an air 
temperature of 98 degrees. The 
air has an average temperature of 68 de- 
42 degrees before 


outside 


grees, but is cooled to 
being forced to the lowest levels from 
which it is drawn to the surface by pow- 
erful fans. On its way to the lowest 
depths it gains heat from the rocks and 
from its own compression, because air at 
that great depth is considerably denser 
than air at sea level. 

The mine is a dry one, there being no 
water at the lower levels, and because of 
the low relative humidity of the air which 








gas is being employed for many 
fact all which coal 
was before. When the gas rate is 
adjusted to conform with local condi- 
tions—and it must be remembered that it 
is not equitable to compare the circumstances which 
in the gas rate in one city or state 
with those that entail a higher rate in another state or 
town, for each case is individual and necessitates differ- 
ent treatment—then there will remain no reason for not 
fuels, which compete 


country 
and in 
used 


purposes for 


caused a lowering 


using gas in preference to other 
more successfully. 

The gas rate remains high in certain localities chiefly 
because legal regulations make it incumbent on the gas 
company to furnish gas with a high heat value. This 
means that the gas company must use high-priced raw 
materials in manufacturing which bring up the 
price of the manufactured product. Gas can be made 


£us, 


just as well from lower-priced coals, and gas oil need 
not be used to enrich the gas if a low heating value, 


cubic foot, instead of 550 or 
600 B.t.u. per cubic foot, is permissible. It is a fact, 
substantiated by tests conducted by the Bureau of 
Standards in Washington and confirmed by experiments 


say, 300 to 400 B.t.u. per 


Though the coal money is spent all at once, it is used all the time and a little 
at a time.. The above graphic statement may help the coal user to realize that 
his fire costs money every time he puts a shovel of coal upon it 


the cost of manufacture and the cost of service. The 
consumer benefits directly, for he gets a cheaper gas, 
which enables him to use it for purposes which were 
heretofore exclusively the field of coal. The gas com- 
pany benefits, for its business is enlarged and extended 
to new fields. The impetus toward the attainment of 
this condition must be given by the legal authorities in 
removing the disability that holds back the gas industry 
from performing its real function to society—a disa- 
bility inherited from a day when the service rendered 
by gas was totally different from what it is now. 

Gas can become the universal fuel. It possesses all 
the requisites of universality of usage. It represents 
the one logical solution of the fuel problem. When it 
replaces the use of coal and other fuels once for always 
in industry and in the home, we may say that a condi- 
tion of maximum fuel economy will have been reached ; 
the fuel situation will have been put on a sound eco- 
nomic, technical and political basis. 


has been dried before being forced into 
the mine, the men are able to work under 
satisfactory conditions. 

The St. John del Rey mine is not only 
the deepest mine in the world, but is oper- 
ated by the oldest registered English mining company, 
organized in 1830 to work a mine at a place 
distance from the present workings. This mine proved 
to be unprofitable, and in 1837 operations were trans- 
ferred to the present site where they have since been 
carried on almost continuously. 

The deepest hole in the bedrock foundation of the 
crust of the earth has been recently reported to have 
been drilled in Seuth Africa. It is not the deepest from 
the surface, but the point is that its 5,300 feet of depth 
is all in the pre-Cambrian strata, the underlying rocks 
which were laid down and finished some hundred mil- 
The other deep bores mentioned 
above are in rocks of more recent formation, or even, 
especially in the case of the Tamarack shaft, in super- 
posed sedimentary material.—Abstract from recent ad- 
dress by Dr. T. T. Reed, U. 8S. Bureau of Mines, before 
the N. Y. Section of the American Institute of Mining 
and Metallurgical Engineers. 


some 


lion or so years ago. 
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Three Wheels Versus Four 


The Direction in Which the Development of the Economy Car is Pointed 





N EVERY man’s inner self from childhood 
days onward lies the desire to own a 
means to locomotion, Yesterday it was a 
horse and carriage, or maybe a saddle 
horse, and today an automotive vehicle of 
some Uescription. Millions of automobiles 
have been produced, and still there are more people 
walking than riding. Many people are in a position to 
purchase automobiles, so far as 
the original cost is concerned, 
but the fundamental thing is: 
the small-income earner cannot 
afford to operate even the low- 
est-priced automobile on the 
market today. People therefore 
motoreyecle and 














have become 
sidecar owners. 

The motorcycle and sidecar 
combination is very economical to operate. We can 
easily realize this when it is possible to get from 40 to 
50 miles per gallon of gasoline and 2000 to 2500 miles 
per gallon of lubricating oil. Then, again, there are but 
three tires against four on the automobile, without con- 
sidering the fact that these tires carry less weight per 
tire than the automobile. The question of garage rent 
enters into the cost of those who reside in the city or 
town and do not own their own garages. The lowest 
rent per month for the smallest automobiles is approxi- 
mately $15 to $20, against the motorcycle and sidecar 
combination of $4 to $5 per month. It is readily seen 
from the above figures that the cost of operation of the 
motorcycle combination is far less than operating a 
small automobile, The wear and tear (cost of replace- 
ment parts) is also in favor of the “combination,” 
due to the fewer wearing parts on same. 

To satisfy that “inner self desire” of owning an auto- 
motive vehicle, and yet to be able to operate one within 
their income without sacrificing other necessities, many 
people have purchased “combinations” in order to get 
out on the highways and byways of the country; though 
it must be said that many purchase “solo” machines 
(motorcycles) from a sporting viewpoint. Unfortu- 
nately, after acquiring a “combination” we find that 
ordinary every day clothing is unsuitable for all-day 
traveling on this type of vehicle. It is found that we must 
have special clothing or wear 
the oldest togs one may have. 
This applies to the guest who 
rides in the sidecar as well as 
the driver, but this is ordinarily 
considered trivial when you 
have the will and the desire to 
“see America first.” 

A boon to small-income earn- 
ers would be in their ability to 
purchase a three-wheeler, such 
as is being manufactured 
abroad. A three-wheeler is a light car (if you care to 
call it that), light in weight particularly. It is called a 
three-wheeler abroad by virtue of the fact that it has 
but three wheels. The same number as a motorcycle and 
sidecar; but of much different design and arrangement. 

The outstanding advantage of the three-wheeler over 
its predecessor, the motorcycle-and-sidecar combination, 
is its comforts. The three-wheeler has a full seat uphol- 
stered the same as an automobile and wide enough to 
accommodate two people comfortably side by side. The 
body, as may be noted from the illustrations, is built 
along automobile lines. The springs of some of the 
three-wheelers abroad are of the half-cantilever type 
both front and rear. Naturally, the comfort of riding 
in a three-wheeler on a well sprung chassis and in a 
roomy body is incomparable to the “combination.” The 
driver of a “combination,” usually the owner, has none 
of the comforts that his guest enjoys riding in the well 
sprung and luxuriously fitted sidecar. In the three- 
wheeler both riders are equally comfortable. 

Anyone who has experienced the displeasure of being 
suddenly overtaken by a rainstorm while driving on a 
motorcycle and sidecar will readily see the advantage 
the three-wheeler has over the combination, The side- 
“ar is usually fitted with a windshield and top; but is 
it fair to the owner-rider to be seated out in the open, 
subject to ravages of the elements? It is possible, of 
course, to keep comparatively dry on a motorcycle if 
the rider dresses like a deep-sea diver, but who wants 
to do that? As it is, one has to wear old clothes or 
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purchase special clothing. Whereas, when driving a 
three-wheeler, one can put on “Sunday-go-to-meeting” 
clothes and still enjoy the open country. Then, if bad 
weather is encountered, both riders have equal protec- 
tion from the elements. 

Sociability is a strong point in the favor of the three- 
wheeler; for it must be admitted by the most enthusi- 
astic “combination” owner that it is exceedingly difficult 
to carry on a conversation with 
the fair rider of the sidecar. 
The fact that both the driver 
and the passenger are afforded 
equal protection from the ele- 
ments and are seated side by 
side tends to make the longest 
journey a pleasure under the 
worst conditions in a_ three- 
wheeler. 


three-wheelers are never conspicuous 


Riders of 
through difference in dress when attending a gathering 
or at the theater, for they are able to ride to these 
various places without the necessity of changing their 


clothing upon arrival, whereas the “combination” 
rider has to. 

The components used in the construction of the 
three-wheelers are similar to those of the motorcycle. 
The engines used are mostly V 
types, of the same cubic dis- 
placement and general design, 
the only variation being in the 
placing of the clutch at the en- 
gine instead of at the transmis- 
sion. The cooling systems of the 
engines used abroad are equally 
divided between the water- 
cooled and air-cooled V engines. 
The clutch of the three-wheeler 
and the motorcycle are of the 
same size in area and capacity, for both engines are of 
the same displacement. The transmissions have approxi- 
mately the same number of gears, though three-wheelers 
are equipped with three-speed gear boxes, two speeds 
forward and one reverse, whereas the motorcycle has 
forward speeds only. 

The final drive is exactly the same as a motorcycle, 
as both drive via roller chain to 
a single rear wheel. The brakes 
are also similarly located and 
actuated, one contracting and 
one expanding, acting on the 
rear wheel. Some of the three- 
wheelers are fitted with front- 
wheel brakes as well. 

Let us now make’ a compari- 
son of the cost of operation be 
tween the three-wheeler and the 
motorcycle and sidecar. Abroad 
the initia! investment in either machines is approxi- 
mately the same. Inasmuch as we have the same engine 
size, same number of wheels, same load and weight to 
carry, it is logical that the cost of operating the three- 
wheeler is no more than the motorcycle combination. 
It has, in fact, been proven abroad that the cost of 
operating is less than the average motorcycle combina- 
tion. The three-wheeler holds a record in 
England for economy both in gasoline and 
in oil—gas consumption of 67.1 miles per 
gallon (British Imperial gallon) and 2596 
miles per gallon of oil. Tire wear 
also is less than with the “combi- 
nation.” So, with increased util- 
ity and less cost per mile, the 
three-wheeler is the most econom- 
ical vehicle to operate. 

When taking a general view of 
the three-wheeler from an engi- 
neering standpoint, we find that 
it consists merely of a rearrange- 
ment of the components to make 
use of the maximum power avail- 
able to produce the greatest results. 

In comparing the power application of both vehicles, 
let us suppose for example that we have a box to move. 
It is most likely that we would push at a point in the 
center of the rear of the box, to move it forward with 
the minimum of effort. It is quite evident that we 
would not push on one of the corners and expect it to 









move forward without also using some additional effort 
to keep it in a straight path. 

The foregoing paragraph illustrates the improper ap- 
plication of power to a vehicle having three wheels, 
when the power wheel tracks directly behind and in 
the path of another wheel. Therefore, the arrangement 
of the wheels as used in the three-wheelers should be 
two wheels in front (used for steering), with power 
wheel placed directly behind the load to be carried and 
on the centerline drawn between the two front wheels. 
By so placing the driving wheel directly behind the 
load, instead of on the corner of the load, we have 
applied the maximum power available at the wheel 
which is in the most effective place. We have no lost 
power due to the tendency of a vehicle to move in a 
diagonal, as illustrated with the box. The “combina- 
tion” has a tendency to turn around the sidecar wheel 
when the vehicle is moving in a straight line. This ten- 
dency of turning necessitates the holding of the front 
wheel of the motorcycle over in the opposite direction to 
overcome this tendency, thereby causing undue wear in 
the front tire of same. Naturally, this tire wears more 
than it would if it could travel in a straight line with 
the rear wheel of the motorcycle. Again the three- 
wheeler scores. 

Although the three-wheeler weighs slightly more than 
the “combination,” from an en- 
gineering standpoint it is ex- 
ceedingly far in advance of the 
motorcycle and sidecar with a 
given useful load and available 
horsepower. Therefore, it is not 
only logical, but it has been 
proven, that the three-wheeler 
is more efficient than the “com- 
bination.” 

The three-wheeler was made 
on a small-scale production in 
1910 and first exhibited at the Olympia (English auto- 
show) that year. The pioneer firm is still going strong 
and its product has increased in demand as the three- 
wheeler industry grew. There are today in Europe 
seven manufacturers of the three-wheeler, which is a 
proven vehicle abroad. There has been very little 
change in general design during the past ten years. The 
important automotive developments in reference to en- 
gines and other components have been adapted to the 
components of this vehicle as well as the other automo- 
tive vehicles. Abroad we find that most manufacturers 
of three-wheelers and motorcycles purchase their en- 
gines, transmissions and other components from parts 
manufacturers. The same conditions prevail as in our 
automobile field, which has proven so successful through 
the standardization work of the Society of Automotive 
Engineers. It was only natural that parts manufacturers 
should play an important part in three-wheeler progress. 

The three-wheeler, in competition with the motorcycle 
combination and four-wheelers, has won more than 2% 
gold medals and 15 silver medals in meets. This in- 
cludes speedways, hill climbs, road races, of both stock 
machines (driven by owner-drivers) and factory ma- 
chines. They hold the economy record of 67.1 miles per 
gallon; also the speed record for one mile of 82.2 miles 
per hour. In Britain and on the Continent, many gen- 
eral competitions are open to 
them, and many more provide a 
special classification for them. 
The European automobile jour- 
nals give them a place which, to 
one not familiar with their de- 
velopment, would seem altogether 
out of proportion to their im- 
portance ; and correspondence col- 
umns indicate a very lively inter- 
est on the part of the readers in 
this type and its future. Dis- 
tinctly it ranks as a small car. 
and not at all as a motorcycle, 
both in England and on the Con- 
tinent. 

The three-wheeler has a definite place to fill. It will 
ultimately replace the motorcycle and side-car, which 
is a compromise and a very poor compromise at that. 
The public has never demanded any new machine hefere 
it was displayed and demonstrated. Once the three- 
wheeler is introduced in this country to the public, it 
will be possible for the small-income earner to satisfy 
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that “innermost” desire to own and operate an auto- 
motive vehicle. There are many people in this class to 
whom the “combination” appears dangerous and mys- 
terious, due largely to the exposed units and necessity 
for special clothing. It may be predicted that the three- 
wheeler will recruit many more enthusiasts than the 
“combination,” including a large percentage of the 
present “combination” owners. 

The three-wheeler has one outstanding advantage 
which the motorcycle, with or without the side-car, can 
never meet. It can carry a battery and self-starter, and 
it has the reverse speed in its gear box. The absence 
of these makes the motorcycle fundamentally unsuited 
for general use by all members of the family; but the 
three-wheeler is just as easily started and just as easily 
maneuvered out of a tight spot by the weakest member 
as by the strongest. 


Gelatine to Eat and Gelatine for Glue 

iy our October issue, in his article on curious foreign 

foods, Mr. L. Lodian permitted his appreciation of a 
time-honored jest to run away with his discretion and to 
blind him to facts. Mr. Lodian, 
in speaking of Delft gelatine, 
refers to “the well-stewed vis- 
cera of old hoss” as the raw 
material from which this prod- 
uct is made. As anybody famil- 
iar with our pure-food laws 
would realize, such a concoction 
as he pictures would be quite 
unable to get past our customs 
as a food product. The fact is, as the leading importer 
of this substance points out to us, there are two grades 
of gelatine, one being for food and the other for glue. 
In Delft, as everywhere else, the two are kept quite 
apart, and one can eat Delft gelatine, or any other 
edible gelatine, without concern as to its origin. It is a 
matter of regret to the SclentTIFIc AMERICAN that Mr. 
Lodian, in a vein of misdirected humor, should have 
made a statement implying otherwise, and that this 
statement should have slipped past the editorial blue- 
pencil, 


Trackless Trolley Details 

HE use of trolley buses in European countries has 

been covered in a very comprehensive way by Mr. 
Hi. L. Andrews, Railway and Traction Engineering De- 
partment, General Electric Company, who points out 
that Luropean countries have for a great many years 
successfully operated trackless trolleys. In 1920 there 
were in England twenty companies with more than 100 
miles of trackless trolley installations operating or 
authorized, while Italy had eight companies, comprising 
a total of 43.5 miles of route, and Germany had eight 
installations for passenger and freight traffic. France, 
Sweden and Austria have a 
number of installations in suc- 
cessful operation. There are in 
use in Europe three general sys- 
tems—Ist, Mercedes Stoll; 2nd, 
Filovia; 3rd, Max Schiemann— 
all of which differ in the method 
of drive and in the method of 
collecting current. 

The Mercedes Stoll system is 
essentially a four-wheel drive, 
although two-wheel drive instal- 
lations have been made. The 
driving motor is built into and 
is a part of the driving wheel. The control is arranged 
to give six speeds and three electric brake positions. 
When used with two-wheel drive the motors are connec- 
ted in series for the first three points and in parallel for 
the last three positions. The arrangement for the four- 
wheel drive differs from the two-wheel drive only in 
having the two front-wheel or the two back-wheel motors 
connected in series. The collector used with the Mer- 
cedes Stoll system is of the overrunning or carriage 
type. The current collector at the trolley end is com- 
posed of a frame having two small grooved wheels with 
ball bearings on each side, one pair running on each 
wire. A cable with a double wire hangs down from the 
center of this frame or trolley and has a weighted pen- 
dulum which keeps the wheels well pressed down on 
the wires. This collector allows considerable movement 
from the trolley wire, and extreme movement is taken 
care of by means of a cable and reel on the car 
which allows 30 or 35 feet radius from the center of 
the trolley. When vehicles operating in opposite direc- 
tions meet, the drivers exchange collectors and plugs, 
which are readily detachable and within easy reach. 

For the most part these trackless trolleys weigh ap- 
proximately 6048 pounds, less load, and have a seating 
capacity of 25. In some few installations larger cars 
weighing over 11,000 pounds complete are used. One 
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installation is equipped to handle motor car and trailer 
cars; the motor cars having a seating capacity of 22 
and the trailer cars of 20. 

The Filovia system, which is in operation on more 
than 40 miles of route with eight different companies, 
has proved very successful. This system ad- 
heres to a two-motor drive, each motor 
mounted on the chassis and geared to a back 
shaft on which is mounted a 
sprocket wheel. Transmission of 
power to the rear wheels is by 
means of a chain drive. Each 
car is equipped with two 12- 
horsepower motors. The collec- 
tors used are similar to those 
described with the Mercedes 
Stoll system, except they are 
connected to the bus proper by means of a rigid pole. 

The Max Schiemann system has been employed ex- 
tensively in Germany for both passenger and freight 
service. There are eight or more installations, three of 
which are strictly passenger service, four are entirely 


for freight and one handles 
both freight and passengers. 


This system uses a two-motor 
drive, each motor being mounted 
on the truck chassis and geared 
to a back shaft by means of 
bevel gears. Power is transmit- 
ted to the rear wheels by a 
chain drive. Three methods of 
collecting current are used with 
this system: 1st, two trolley poles under-running on the 
trolley wire; 2nd, one trolley pole with a double head 
earrying two trolley wheels; 3rd, overrunning carriage 
as described under the Mercedes Stoll system. This last 
method of collecting current has not produced good re 
sults, due to the damage result- 
ing from the carriage’s leaving 
the trolley wire. 

English practice differs some- 
what from any of the three 
systems previously described. 
Two motors are used, each be- 
ing mounted on the truck chas- 
sis and connected to a jack 
shaft through worm gearing. 
The jack shaft carries a 
sprocket wheel and power is 
transmitted to the driving 
wheels by means of chain drive. 
This practice of using two motors and the method of 
operation have been changed somewhat in the more 
recent installations, particularly the one in Shanghai, 
China. On these buses two motors are used, mounted 
directly on the chassis, but the jack shaft and chain 
gearing are omitted, the motors 
being connected direct to the 
driving axle, using worm gear- 
ing, each motor driving one of 
the rear wheels. 

English operators who have 
used the gasoline-propelled bus 
more extensively than we have 
until recently in this country, 
both independent of their raik 
way systems and as feeders to 
their established lines, have 
stated that the gasoline-pro- 
pelled bus, so far as it has been 
developed, cannot be operated at the same cost as the 
street car, and that they are not well adapted for 
handling peak loads, but they have found the gasoline 
bus well suited to operate as feeders or to connect up 
existing street railway routes. The Paris 
transportation system is now operating AS 


trolley buses in extension of trolley lines ‘ 
in rapidly growing suburban sections. In YSN 
the United States and Canada recent in- pgs? 7 


stallations have been made at 
Staten Island, New York City; 
Baltimore, Md.; Richmond, Va. ; 
Minneapolis, Minn.; Los An- ee 
geles, Cal.; Toronto and Wind- / 
sor, Ontario. 


World Revolutions 
HE land surface of the globe 
has been, for the most part, 
many times covered by the sea 
in the course of geological time. 
The mountain ranges of the 
earth, as now known, have only recently attained their 
present elevation; other mountain ranges formerly 
existed which have now been all but obliterated by the 

remorseless effects of long-continued denudation. 


—— 
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It is important that we should study for a little what 
happens when a great mountain range is developed on 
the surface of the globe. There is a long period of 
preparation for the stately event; a period many mil- 
lions of years in duration. First, there are signs of 
unrest in the solid land of the continents. 
The sea rises on the coasts and transgresses 
on the wide lands within, very gradually 
stealing over the lower levels. This process 
may not be steady and continu- 
ous. There may be periods of 
retreat followed by periods of 
advance, but always the land as 
a whole goes on sinking deeper 
and deeper into the sea. Many 
millions ef square miles may be 
covered with the shallow seas— 
perhaps to a depth of two or more hundred fathoms— 
so that a considerable portion of the land area of the 
globe may become sea before the downward movement 
ceases. This transgression is a slow process; so slow 
and long-enduring that, while the submergence lasts, 
great depths of sediment accumulate in the transgres- 
sional seas. 

Then at length there comes a resurrection. The land 
begins to emerge; but not the old land which went 
down. Where the great accumulations of sediment had 
been, mountain ranges arise. In short, what arises from 
the ocean grave is a crushed and wrinkled world, shat- 
tered by faults and over-thrusts and exhibiting every 
evidence of great horizontal compression. One attendant 
of these events is the outbreak of volcanoes and floods 
of lava welling out of fissures in the earth’s crust. The 
latter generally appear along western coasts, or to the 
west of the new-born mountain ranges. 

These events draw to a close when the land has 
attained its former elevation, more or less. There is then 
a new era of geological history, 
a long era of organic process, 
lasting many millions of years, 
during which minor oscillations 
of the crust and local deforma- 
tion may occur. This is a period 
of active denudation. The last- 
born mountains are degraded by 
denudation, and their sediments 
collected into the great troughs 
or geosynclines, and the sublime 
but unreasoning sequence of 
events is repeated all over 
again. 

Such has been in leisurely repetition the history of 
the earth. Certain world-revolutions are generally ac- 
cepted—although geologists are not all agreed as to 
their number—as comprised in the period of 150 or 170 
million years which the statistics of denudation and the 
record of thorium lead ascribe to the age of our era. 
Four or five world-revolutions appear to enter into that 
time interval. Thus 30 or more millions of years may, 
tentatively, be ascribed to the genesis and consumma- 
tion of a world-revolution—From an address by Prof. 
J. Joly, F.RS., before the Royal Dublin Society. 


The Relation of Suicide to Climatic and 
Other Factors 

A recent number of the American Journal of Hy- 

giene, Dr. J. R. Miner presents the results of an 
extensive statistical analysis of the relation of suicide 
to climatic and racial factors, and to industrialism, 
occupation, urban conditions, age, and sex. It has long 
been recognized that the suicide rate is higher among 
the Nordic race than among Alpine or Mediterranean 
peoples. Mixed peoples usually have a higher rate than 
either of the pure races to which they belong. Foreign- 
ers in New York show a higher 
suicide rate than in the coun- 
tries from which they came. 
The lowest rate is found in 
Ireland and the highest in Sax- 
ony, while the rate varies in 
different parts of France ac- 
cording to the racial composi- 
tion of the population. Among 
Asiatic peoples, the Japanese 
and Chinese rates are high, 
while in India it is low (4.8 per 
100,000). India appears to be 
the only country where female 
suicides exceed the male. The 
general trend of suicide rates 
has been upward during the 
last century, but the higher 
rates tend to become stabilized. Germany, France, Den- 
mark and Sweden have high rates; Britain, Norway and 
the Netherlands low rates. In the United States the 
rates are lowest in the south and highest in the west. 
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Radio in the Frozen North 
(qaaacegen | ADIO, accomplishments, has 
: 5} robbed 
=| much of 
away with the dreaded isolation that for- 


among other 






present-day arctic exploration of 


its former terrors. It has done 


merly went with such a venture. Men no longer pass out 
of touch with us once they leave behind them the north- 
erm outposts of civilization; for while they may be 
engulfed by the icy wastes of the arctic wilderness, the 
long arm of radio reaches out to give them courage 
and cheer. 

Last March a dinner was in progress in honor of Dr. 
Donald’ B. MacMillan, the famous arctic explorer. Sev- 
Dr. MacMillan, in the 

made the following 


eral naval officers were present. 
course of a little dinner talk, 
significant statement: 

“You naval men and yachtsmen have not the slight 
est idea of what the real hardship of the North is. It 
is not the lack of food, because I have proven that we 
can live for three years or indefinitely, on the food of 
the Eskimo. It is not the cold, because we have proven 
that if we eat and dress as the Eskimo does, we can 
stand as much cold as he. It is the solitude—every- 
thing going out and nothing coming in. No one to talk 
to besides our own party of seven men except a few 
unimaginative Eskimos, who grow very tiresome. Arctic 
explorers have in the past been forced to shoot their 
own men because of insanity brought on by the soli- 
tude.” 

At this point Dr. MacMillan was asked why he did 
not take an efficient radio apparatus with him, and his 
answer was: “In my 87-foot boat space is so valuable 
that we could not afford to give up the room neces- 
sary.” Yet on his past expedition he took a small radio 
set requiring very little room, which radio set proved 
ineffective. So Dr. MacMillan was asked: “Well, doc- 
tor, fully 50 per cent of your space in the hold of your 
ship is given to food which you tell us you can do 
Why not give up some of that space to over- 
His answer was 


without. 
come the real hardship of the North?” 
to the effect that he had never looked at the question 
from that angle. Subsequently, and in preparation for 
his present expedition, the explorer gave up, not the 
space in his hold but two very valuable berths in the 
forward end of the fore-castle of his schooner “Bow- 
doin,” to a powerful transmitter so that he might keep 
in touch with civilization. 

And so our intrepid arctic explorer of today is keep- 
ing in touch with us from his frozen berth in the arctic 
MacMillan’s messages are coming 
intervals, even though he is now 
Refuge Harbor on the 


wilderness. Dr. 
back at frequent 
frozen in for the winter at 
northwest coast of Greenland, within 11 degrees of the 
North Pole. When it was first announced that he was 
to take both radio receiving and sending apparatus into 
the arctic, many engineers and scientists said that he 
would never be able to penetrate the curtain of the 
auroral band with radio messages. This has been dis- 
proved. When Dr. MacMillan first arrived inside the 
auroral band it was difficult to get messages back 
because of the fact that he was on 24 hours daylight; 
but now that he has a period of darkness the messages 
are coming back with great regularity. The American 
Radio Relay League, composed of the amateurs of the 
United States and Canada, sent Mr. Donald Mix, an 
expert radio operator, with the MacMillan expedition ; 
and all the amateurs are standing by. nightly in their 
endeavors to hear MacMillan 

So much for the “going out” part of radio. But how 
about the “coming in” part? That is the feature which 
combats the worst terror of arctic exploration—soli- 
tude. 

Simple enough. Our broadcasting stations take care 
of the arctic explorers. Each Wednesday evening at 
midnight, Central Standard Time, we talk to Dr. Mac- 
Millan from the Zenith-Edgewater Beach Hotel broad- 
casting station,-WJAZ, and give him not only a résumé 
of the week's news, but also the messages from his 
friends and relatives and from the friends and relatives 


of his crew of seven men. And this takes place in the 
spoken word, please note, and not the awkward and 
slow dot-dash code of the radio telegraph. Aside from 
this personal MacMillan and his men are 
enjoying radio programs to the utmost—music, talks, 
Where is the solitude of 


service, 


sporting events, and so on. 
the far North? 


The Laborer and His Hire 
N THE series which has now come to carry 
the title “Psychic Adventures,” the articles 
describing Mr. Bird's experiences’ with 
Messrs. Sloan, Powell and Hope placed em- 
phasis upon the claim that these mediums do not profit 
In advancing this 

















financially from their mediumship. 
claim, we were merely repeating what had been told 
Mr. Bird, in London, by persons who were in a position 
to know the facts. 

Since the appearance of the articles in question, we 
have heard from Mrs. McKenzie, of the British College 
of Psychie Science. It is through Mrs. McKenzie that 
financial arrangements with these and other mediums 
are made; and when she speaks, we may substitute, for 
the belief that she “ought to know” what she is talking 
about, the positive assurance that she does know. The 
facts, according to Mrs. McKenzie, are not quite so 
simple as they had been made to appear by those eager 
to put the mediums in the most favorable light possible. 

Mr. Sloan, so long as he remained in Glasgow, liter- 
When he 
came to London, however, employment was found for 


ally received not a penny for his mediumship. 


him at common labor, paying him ninety shillings per 
week—well above the prevailing scale for such work ; 
and in addition, from College funds, one pound per 
week was laid aside for him against emergency. 

Mr. Powell gives many sittings to his friends, either 
with no charge or with the mere remission of his 
But when he comes to London, he leaves his 
time, and it is at 


expenses. 
business for a week at a once 
proper and necessary that he receive compensation for 
this. Mrs. McKenzie does not speak in pounds and 
shillings here, but she characterizes the fee which Mr. 
Powell receives for his monthly appearance at the 
College as “handsome.” 

Mr. Hope has calculated what he could earn at the 
carpenter's bench in the time occupied by a _ photo- 
graphic seance, and has fixed a charge accordingly. But 
this charge applies only to those who go to him at 
Crewe; and even then, many sitters give him a ten 
shilling note or even a guinea and insist upon having 
no change. When he comes to London, the same situa- 
tion exists, to less degree, as with Powell; and he gets 
enough to justify the trip. 

The spiritualists who in argument 
even falsify these facts, do so with no realization that 
they are misrepresenting. They are firmly convinced of 
the good faith of their mediums, and are impressed 
with the large spiritual satisfaction which the seance 
Feeling so 


slide over and 


gives for a comparatively small return. 
strongly that the medium gives more than he gets, they 
rush to his defense when the implication is made that 
he works for money, And they defend him not wisely, 
but too well. 

Sloan while in London derived, Powell and Hope 
habitually derive, no small part of their livelihood from 
their mediumship. Our spiritualistic friends would do 
far better to face this fact than to seek to explain it 
away. For the medium devotes a very considerable 
part of his time to his mediumship; and in a day when 
money alone makes the mare go, why should he not 
receive a fair remuneration for this time? 

The condemnation of a medium on the mere ground 
that he accepts fees, the implication that he should 
serve without pay, has always impressed us as the 
height of hypocrisy. Of course to the blatant fraud 
who swindles widows out of their insurance money 
through their deceased husbands 
these remarks do not apply. We speak only of the 
medium who gives ordinary seances at a fixed or slid- 


from 


messages 


ing fee and gets no oblique return from his mediumship. 

For after all, even a medium must live. Nobody has 
ever suggested that the doctor ought to have a job, on 
the side, as carpenter or hack driver, earning his living 
from this and giving such time as he can spare from it 
to the gratuitous healing of disease. Nobody has ever 
argued that the priest or the minister ought to take in 
washing to support himself, marrying and burying 
people and healing spiritual sores gratis, between turns 
at the wringer. The medium, to the people he serves, 
gives just as real a service as does the doctor or the 
parson to his constituents. Why ask him to give it 
for nothing? 





Unite Atlantic and Pacific Fleets in One 
@|HE American Legion, in Annual Convention 
in 1922, adopted unanimously the following 
resolution: “We believe that all combatant 
first-line vessels should be concentrated in 
one fleet for purposes of better training and more 
economical administration; further, that this fleet 
should be based where it can be maintained and ad- 
ministered at the least cost to our government.” 

Our late President assured us that the Federal Gov- 
ernment will have to practice economy for many years 
to come. This is true of every department of the gov 
ernment; and since the Navy spends annually more 
than 300 millions of our revenue, it should practice rigid 
economy and stop only at the point where further 
reduction of expense would interfere with efficiency. 

Now, one direction in which a large reduction in 
expenditure could be secured, is to reunite our present 
disunited, first-line battle fleet. For nearly twenty 
years before the World War, our first-line battleships 
were concentrated in a single fleet, based in the At- 
1920, apparently for political reasons, 














lantie; but in 
Secretary Daniels split the fleet in half, placing part in 
the Pacific and part in the Atlantic. The moving of the 
more powerful half of our battle fleet into the Pacific, 
together with Mr. Daniels’ program for building sixteen 
battleships, produced considerable anxiety in Japan and 
a counter-building program was started in that country. 
Happily, we have agreed to a 5-3 ratio as regards 
Japan, with no development of naval bases west of 
Hawaii, and have signed the Four-Power Treaty for the 
settlement of any future difficulties in the Pacific. As 
regards that ocean, our Secretary of State has assured 
us that there is now not a cloud in the horizon. 

There was never any sound military reason for split- 
ting up our battle fleet; naval opinion indeed was all 
against it. Our ablest strategist, Admiral Mahan, long 
ago warned the American people against dividing our 
fleet between the Pacific and Atlantic. He attributed 
the overwhelming of the Russian fleet by the Japanese 
largely to the fact that it was divided and each fleet 
defeated in detail “Tt is precisely the same,” he 
wrote “in application as well as in principle, with the 
Atlantic and Pacific coasts of the United States. . . . 
Concentration coasts, division exposes 
both.” 

Concentration makes for efficiency. The larger the 
fleet, the better training it affords both for officers and 
men; since the maneuvers are more realistic and simu- 
late more exactly those that would be required in 
battle. The battle fleet is a team, and team work is 
essential. How futile it would be if the Harvard foot- 
ball team should train its line in Cambridge and its 
back field in Pasadena and then bring them together 
on the day of an important game! 

Concentration of the fleet, furthermore, would result 
Our railroads and corporations 


protects both 


in marked economy. 
consolidate to eliminate overhead and reduce expense; 
our battle fleet must do the same to reach the same 
end. With the fleets united, fewer admirals with their 
numerous staffs would be required. There are hospital 
ships, supply ships, tugs, ete., serving the battle fleet in 
the Pacific, and identical vessels serving the battle 
fleet in the Atlantic. Consolidation will eliminate 
many of these auxiliaries, and make a marked reduc- 
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tion in the number of officers and men then required. 

But where shall the united single fleet be based? 
Now that the so-called Japanese menace has vanished, 
there is every redson why the fleet should be based in 
the Atlantic. Let us consider some of these reasons. In 
the first place, there are eighteen states bordering the 
Atlantic, while only three border the Pacific, and those 
Atlantic states provided in 1920 for the upkeep of the 
Navy eleven times as much revenue as those on the 
Pacific seaboard. More than three-quarters of all our 
states and 92 per cent of the population of the country 
have a natural outlet on the Atlantic, and they pro- 
vide 94 per cent of the money spent by the Navy. 
Basing half of our fleet in the Pacific, so far away from 
the center of population, brings added expense and 
waste of time in transporting officers and their wives 
and families out to the Pacific and chen back again at 
the end of their tours of duty. Several naval transports 
are now engaged in this work. 

Since the industrial centers of the United States are 
in the east, it follows that most of the ammunition, 
stores, equipment, etc., are manufactured in the east, 
and half of these, if the fleet is divided, must make the 
long and costly transit by sea to the Pacific coast, there- 
by adding greatly to the expense. 

Last, but by no means least important consideration 
in favor of a single fleet, is the fact that the Atlantic 
seaboard has had many millions spent on it to develop 
Navy yards and bases for handling our battle fleet. 
Today these are all operating at reduced efficiency, with 
high overhead expense, because most of the work for 
which they were designed is now being diverted to the 
West Coast, where plans are on foot to spend millions 
more of the public’s money in developing bases, which 
can just as well wait until there is more money in the 
Treasury for such purposes. This is no time to spend 
millions in building up new Navy yards, when there 
are ample facilities for handling the whole fleet in 
the Atlantic. 


Hudson River Bridge and the War Department 
HE PROTECTION of our rivers and harbors 
against private encroachment is one of the 
important duties of the War Department. 
Before any bridge can be thrown across a 
navigable river or any other kind of waterway, it 
must receive the sanction of the Army Engineers. It 
was because of these conditions that a public meeting 
was held recently in the Army Building, New York, 
for the purpose of hearing the arguments for and 
against the great bridge which is proposed across the 
Hudson River, at or near Fifty-ninth Street. It augurs 
well for the future of this great enterprise that the 
meeting was crowded, and that some forty letters in 
approval of the bridge had been received as against 
three or four against it. 

The principal objection, as voiced at the meeting, 
came from an unexpected quarter and certainly in an 
unusual form. We refer to the claim of one of the 
leading trans-Atlantic steamship companies, that, al- 
though the bridge was located as far up the river as 
Fifty-ninth Street, it was yet so far down the river 
that it might prove to be an obstruction to the maneu- 
vering of the larger ships when they are entering or 
leaving their piers. It seems that the masts of some 
of these vessels extend 200 feet into the air, or 50 feet 
higher than the bottom of the proposed bridge. 

To those of us who are familiar with the Hudson 
River, the location of the piers of the great steamship 
companies, and the manner in which the biggest ships 
are swung across the stream and coaxed into their 
berths, it will seem rather absurd to claim that a bridge 
which is one-third of a mile distant from the piers 
could interfere with the docking maneuvers. A capable 
“aptain, in making for a pier, does not over-shoot the 
mark by twice the length of his own ship, and if he 
should do so he would prove himself to be incompetent 
and a candidate for reprimand or dismissal. The 
steamship companies have been generously treated by 


the city, which now asks that, in return, they shall 
do nothing to obstruct a great project which aims at 
the solution of one of the most pressing transportation 
problems of the city and the Metropolitan District. 


The Industrial Fellowship System 
HEN future historians tell the story of the 
industrial development of the Twentieth 
Century, if they have a just sense of propor- 
tion they will lay due emphasis upon the in- 
creasing cooperation between industry and _ science 
which has been such an outstanding fact of the past 
two decades. Our readers will remember the illuminat- 
ing articles contributed by the late Dr. Robert Kennedy 
Duncan upon the Industrial Fellowship System of which 
he was the originator. This was placed in experi- 
mental operation primarily at the University of Kansas 
in 1907, and it was inaugurated at the University of 
Pittsburgh in 1911. Two years later, the present Secre- 
tary of the Treasury and his brother established the 
Mellon Institute of Industrial Research on a permanent 
basis, and their continued financial support has made it 
possible to bring the system up to its present strong 
position. 

What is the Industrial Fellowship System? Its aim 
is to promote industrial success through scientific re- 
search; that is to say, to find new materials and new 
processes for industrial development, and to advance 
manufacturing through the application of scientific 
methods to industry. Its methods of operation are as 
follows: an individual industrialist, a company, or an 
association of manufacturers, having a suitable prob- 
lem, or several of them, requiring investigation, may 
become the donor of an Industrial Fellowship, provided 
that the problems are of sufficient scope to warrant the 
services of at least one man for a period of at least one 
year, and provided, also, that there is no other investi- 
gation in process in the Institute on the topic suggested 
by the prospective donor. Thanks to the generosity of 
Secretary Mellon, the Institution is entirely independent 
and derives no financial profit from the investigations 
which it undertakes. Therefore, it is in no sense of a 
commercial nature. Furthermore, the executive staff 
of the Fellowship devotes itself to the interests of the 
Institute (which, by the way, is a part of the University 
of Pittsburgh), without outside remuneration. 

It should be explained here that the donor provides 
a foundation sum sufficient to cover the annual cost of 
the Fellowship including operative charges, purchases 
of all necessary apparatus, and pays the salary of the 
research man or men selected to work on the particular 
problem. The Institution on its part selects the Indus- 
trial Fellow for the particular investigation which is en- 
trusted to him and to this he devotes his entire time. 
Also, it furnishes laboratory, library and consulative 
facilities; but all results obtained by the Industrial 
Fellowship belong exclusively to the donor. 

Although the results of the investigation are confiden- 
tial, many of the valuable data obtained are, by the 
courtesy of the donor, available for publicity and, as 
our readers are aware, no small part of this material 
has appeared from time to time in the ScrenTIFIC 
AMERICAN, 


High-Speed Electric Traction 
N A recent issue, under the heading “How 
fast shall we travel,” it was shown that from 
fifty to sixty miles an hour is the maximum 
schedule speed on the best appointed railroads 
here and in Europe. The limiting factor is the length 
and weight of the trains which gre necessary to meet 
the ever increasing demands of passenger travel. It will 
be possible to make a considerable increase in the speed 
of express trains only by reducing their size and pas- 
senger capacity. To haul a steam train of twelve to 
fourteen heavy cars at an average speed of from sixty 
to seventy miles an hour would call for a weight of 
engine beyond the capacity of our existing tracks, 
bridges and tunnel clearances. 


If the speed of future railroad travel is to be materi- 
ally increased, it can be done only by the adoption of 
electric traction and the use of multiple-unit trains. 
The multiple-unit method permits of a great increase in 
the total horsepower without exceeding the loading 
limit for rails, bridges and structures. 

The fastest speed ever made on a 
achieved some 20 years ago in Germany, on a military 
railroad between Berlin and Zossen, where some costly 
experiments were carried on to ascertain how high a 
speed could be obtained on steam railroads under elec- 
tric traction, and at what expenditure of power. The 
experimental runs were progressive. The speed soon 
passed the 100 mile per hour mark, and then rose, suc- 
cessively, to 110, 120 and finally to 130 miles per hour. 
The limiting conditions were found to be not in the car 
but in the track, which proved to be unable to stand up 
under the severe stresses imposed upon it; and this in 
spite of the fact that it was specially prepared for 
these trials. 

We are thus brought to the conclusion that schedule 
speeds of 100 miles an hour can be attained only where 
the topography is favorable to fairly level and straight 
lines. Even under these conditions it would be neces- 
sary to design a special roadbed and track of costly 
construction, involving many tunnels, long and costly 
embankments, the elevation or depression of the tracks 
through all towns and cities, and the complete elimina- 
tion of grade crossings. Also, the road would have to 
be equipped with some form of automatic train control, 


railroad was 


simple, rugged, and absolutely reliable. 

But when, if eyer, such a road were built, its cost 
both for construction and maintenance would be so 
great that its use would be restricted to those whose 
purse was deep or who, by reason of emergency, were 
willing to pay a high price for an extra forty to fifty 
miles per hour of speed. 


Thoughts on the Threatened Timber Famine 
HAT WE had to say in our September issue on 
the possibility of a timber famine has brought 
to this office a thoughtful letter from Mr. 
James D. I. Wood, in which he suggests that 
in considering the world’s diminishing supplies, a dis- 
tinction should be made between coniferous woods and 
hardwoods, and directs attention to the vast area of 
hardwoods in the tropics which has yet hardly been 
touched. When the scarcity of coniferous woods be- 
comes so much a fact as to raise the prices of lumber, 
it will be more profitable, he believes, to take out many 
of these tropical hardwoods than to attempt to raise 
the comparatively slow-growing hardwoods in our more 
northerly climate. 

Then the question is asked, whether it would not be 
wise to consider conservation under the two separate 
heads of protecting our watersheds and of carrying on 
forestry as a paying proposition. The Weeks law and 
other similar statues afford protection to watersheds 
and natural parks; but, according to our correspondent, 
“it yet remains to be demonstrated what policy will best 
prevent a timber famine,” and the work of the Forestry 
Products Laboratory at Madison, much of which has 
been described in the ScreNnTIrIc AMERICAN, is referred 
to as giving the country much valuable assistance in 
forest conservation. The greatest enemy of our forests, 
the one that does far more damage than the axe of the 
lumber man, is the annual forest fires. The government 
is doing much to combat the fire menace. Congress 
should furnish it with funds to do much more. 

In his plea for putting the question of timber preser- 
yation on a strict business basis, our correspondent asks 
whether it would not be false economy to plant all waste 
lands simply because they are waste. It should be done 
only when it is certain that such lands would yield a 
profit in return; and the suggestion is made, that be- 
cause of the more rapid growth of timber in the south- 
ern than in the northern central states, it might be more 
profitable to do our planting in the southern states, 
even though the freight rates remain high. 
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Another Mediumistic Failure 


Our Committee Sees “Independent Writing” Produced by Substitution of Cards 


By J. | 


wees IIL Sir Arthur Conan Doyle was touring 
Summer, he met a 





this country last 
medium residing in one of our mid-west- 
ern cities. He had no opportunity for a 
sitting with her, but she showed him a 
large quantity of affidavits which had 
been given her by persons who had sat and been con- 
vinced that she was genuine. The face value of these 
documents was such as to impress him strongly, and he 





brought her mediumship to our atten 


establishable as that of the alleged communicator. Mrs. 
Y, therefore, represents Effie as actually writing to the 
communicant’s dictation; and as sometimes signing the 
name herself, sometimes leaving that to him. Some- 
times, however we were told, the entire message is in a 
penmanship which is presumed to be that of the com- 
municant ; sometimes it is distinctly recognizable as that 
of the battery”; and other alternatives occur occa- 
sionally. Direct personal messages from Effie are often 


Malcolm Bird, Secretary to the Committee of Judges 


encountered claims remotely approaching Mrs. Y’s. I 
shall, therefore, make it quite clear, before taking up 
any of the collateral aspects of the sittings, just how we 
know that the writings produced in our presence were 
not genuine. 

The first sitting was held in the ScrentiIric AMERICAN 
editorial rooms on October 9th. We had procured the 
necessary cards from a local stationer. A package of 49 
of them had been counted out and was turned over to 

the medium at the beginning of the 





tion. We communicated with her, and 
she agreed to come to New York and | 
sit for our Committee. 

The ornamental material on these 
pages will have caught the reader's 
eye and informed him that he is to be 
told the story of an attempt to pro- 
duce psychic phenomena through 
fraud. But, as we have often empha- 
sized, we are investigating, not me@- 
ums, but phenomena. The identity of 
an unsuccessful medium—even of 
fraudulent one—is therefore no perti 
nent part of our story; and we shall ‘ 
withhold this lady’s name, as we with- 
held that of our medium of last May. 
For present purposes she shall be 
Mrs. Y. 

Partly through correspondence and 
partly through personal interview 
after the medium’s arrival in New 
York, we learned the general charac- 
ter and the procedure of her manifes- 
tations. Their classification would be i 
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seance. She tried, with one “battery” 
| or another, for about an hour, and 
finally confessed failure, expressing 
confidence of better results next time. 
Now and again she tore up one or 
more cards, as soiled. Mr. Lehmann 
at one stage made a mild attempt to 
take these fragments from her and 
throw them in the waste basket. It 
was not at all a determined effort, nor 
one that Mrs. Y would have had to 
exert herself to defeat. She did de- 
feat it, retaining the fragments to the 
end of the sitting, when she handed 
them to another sitter for destruction. 

After the medium had gone, the 
room was thoroughly searched and all 
fragments of the cards recovered. 
None of them had been torn into 
small pieces, and it was possible to 
patch them all together. When this 
had been done, we had only 44 cards. 
Our impressions during the seance 
had been that if, under the given con- 
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independent writing. The messages 
are produced upon pieces of card or 
paper, through the apparent instru- 
mentality of flowers, leaves, etc. 

The flowers used must be of colors 
recognized by the medium as “soft.” 
breaks off a quantity of petals and leaves. For the 
reception of the mysterious writings she habitually 
employs index cards of fairly heavy stock, about five 
by three inches. At a single attack she handles any- 
where from a dozen to a hundred or more of these. 

The first step is to place the fragments of the flowers 
among the cards. No attempt is made to get petals or 
leaves between every two cards; they are merely placed 
in considerable quantity here and 


From them she 


actual metallic crystals 


obtained, presumably always in suitable chirography. 

The Editors and Committeemen in advance, and sev- 
eral sitters during the seances, usked the medium where, 
in the pile of cards, the writings usually came. On this 
point she contradicted herself repeatedly. Now she 
would tell us that the writings appeared only upon 
cards adjoining flowers; now that they would come on 
the three or four bottom or top cards; and several times 
when the cards were examined for possible writings 


ditions, the writing as described to us 


This “spirit message,” from a man whom at the moment the sitters supposed to be was to be produced by fraud, the 
living, is in a brilliant gold pigment, which under microscopic examination shows 


fraud would necessarily involve the 
substitution of previously prepared 
ecards. With our flowers, our cards, 
and our conditions, we were most reluctant to believe 
that the writing could be actually manufactured, 
fraudulently, in our presence. The disappearance of five 
ecards seemed to confirm this view. But we could have 
no idea whether our own cards were to be substituted 
back, or whether they were to be used as samples from 
which other cards would be obtained for this purpose 
The former procedure would be the safer, but would 
be open to the objection that the number of writings 
which could be produced under it 
would be limited. 





there through the pile. When this has — 
been done, the cards, of course, are i 

rather wabbly, and cannot be stacked 
accurately. Mrs. Y takes the pile 
loosely in her right hand; and the 
usual procedure is to hold it over the 
head of some member of the group 
whom she recognizes as her “oppo- 
site.” She characterizes herself as 
magnetic, and requires that the “bat- 
tery,” as she calls the collaborator, 
shall be “electric.” She gravitates 
toward males in preference to females 
and toward dark complexions rather 
than light. After holding the cards 
upon the “battery's” head for an in- 
determinate period, it is found, to 
quote her own explanation, that “the y 
coloring matter of the flowers has 
been precipitated by the psychic oper- A 
ators to form written messages upon se 
the cards.” These messages are not, : 
as one might infer from their mode of — 
production, done in wide, sloppy lines. 


= 
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For the second sitting, held in our 
office on Thursday, the 11th, we had 
to meet both these possibilities. The 
medium, on turning over to me the 
cards that remained after Tuesday’s 
session, had requested that these iden- 
tical cards be employed on Thursday, 
since “they would probably have a lot 
of magnetism left in them” from her 
handling. After I had rejected a few 
badly stained ones, there remained 33 
cards. These were marked by tiny pin 
pricks in one corner of each card, and 
a . the cards placed with their marked 
sides down. The lady, however, 
whether by accident or because she is 
a good psychologist, turned the pack- 
age over in placing it upon her little 
work table. She sat down at this 


ut ‘| table and, under pretense of looking 
ee: a for dirty cards, examined the pack. 


The first four or five cards she scru- 
tinized with an extreme of care quite 
incompatible with this explanation ; 








The effect is entirely that of actual 
penmanship in colored inks. The me- 
dium does not profess to understand 
the details of the process; all she 
claims to know is the procedure, and 
the fact that the messages appear. 
In any uttempt at independent writing the identity 
of the penmanship is always of great interest. Mrs. Y, 
in response to questions, explained that she has a 
spirit guide named Effie. Effie, if I may borrow from 
one of the local reporters, is a sort of stenographer of 
the beyond. She has her own characteristic penman- 
ship, and the messages are often in it. Sometimes, how- 
ever, the signature is different, and may or may not be 


This distinguished communicant, on the other hand, writes in a reddish fluid ink which, 
under extremely high magnification, shows no grain or other structure. 
of gold here and there indicate that this card was written with the same brush as the 


one pictured above 


she insisted that the searcher look at every card. These 
contradictions were repeated so flagrantly from day to 
day that the attention of the most sympathetic sitters 
was drawn to them. 

If the phenomenon just described occurred genuinely, 
it would, of course, be one of the most extraordinary of 
all psychic manifestations. Indeed, it would probably be 
quite unique; none of our investigators had ever before 


Stray crystals 


then, looking for all the world like a 
person who had found what she 
sought, she went through the rest 
more rapidly, rejecting one or two 
which were no dirtier than the others. 
I had no doubt that she had found the pin marks, and 
the other investigators agreed with me. 

While thus examining the cards, Mrs. Y asked me 
whether the cards used on Tuesday had been counted. 
It was with difficulty that I restrained a smile as I 
told her yes. She expressed gratification at our thor- 
oughness, and I was highly gratified at hers. During 
this sitting she again tore up cards; but this time she 
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tore them so minutely that, within a reasonable time, I 
couldn’t patch them together into whole cards. So I 
weighed them, and found that the fragments were 
exactly equivalent to eight cards. Since we had got 
back 25 whole cards, the account balanced for this 
seance. I could not avoid the conclusion that the 
medium had hoped to make this accounting impossible, 
and thus to destroy our confidence in any accounting 
which we might think we had made for the previous 
sitting. 

We had anticipated, and indeed had rather hoped, 
that the pin marks might be found. They had served 
their purpose; for future sittings we had adopted a 
different plan; and we were very glad to have the 
medium’s attention turned toward such things as pin 
pricks. Packages of 49 ecards had been made up, and 
sent to the trimmer. For the third sitting, held in this 
office on Monday, the 15th, we had three such pack- 
ages. Off the cards of one, 1/32 inch had been trimmed ; 
off those of the second, 2/32; off those of the third, 
3/32. The trimming was at the end, leaving the height 
of the cards unaltered. This expedient had been decided 
upon after the first sitting, during which we had ob 
served that the manner in which the medium held the 
cards, and the presence of flowers, etc., between them, 
would make it difficult or impossible for her to detect 
the discrepancy in length, either by eye or touch, unless 
she explicitly looked for it. 

At the third sitting I handed her one of these pack- 
ages, the one of intermediate length. Two cards were 
missing at the end of the seance, after which I de- 
stroyed sixteen on account of stains. Like the first and 
second sittings, this one was wholly blank in its results, 
and we were beginning to wonder whether we should 
have to send Mrs. Y home without having seen her 
writings. Toward the end of the sitting, while the pos- 
sible reasons for the repeated failures were being dis- 
cussed, it was suggested that we go to the open air for 
our next meeting. Mrs. Ned Wayburn, of Bayside, L. L., 
was present as a guest of the staff; and she offered the 
use of her lawn. The sitting at which the writings were 
finally obtained was therefore held in the country on 
Tuesday, the 16th. 

Mrs. Wayburn and I supplied the necessary trans- 
portation. I took with me all three sets of trimmed 
cards—31 in one, 49 in each of the others. The two full 
packages went into use; the short deck remained in my 
pocket. Under circumstances detailed below, we ob- 
tained writing on five cards. For various reasons, it 
was difficult to make certain that all the cards had 
been gathered up; with this reservation, the count 
showed that seven cards were missing. If none was 
overlooked, this would mean that twelve were with- 
drawn and five substituted. 

Owing to the presence of the Times reporter, and to 
the necessity that two of the company get back to the 
city quickly, all examination of the cards 
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ecard. In no case has there been a failure to distinguish 
our card instantly. Our cards are a brilliant white, the 
medium’s decidedly grayish. 

The micrometer shows further variation. In ten- 
thousandths of an inch, the written cards gage, one 
120%, two 121 and two 121%. Gaging about a hun- 
dred of our cards, the thinnest I find is comfortably 
over 122; the average is a shade over 123. Gaging in 
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tice substitution under our very eyes. Not necessarily 
how she did, but at least how she could. On this point 
a preliminary remark is in order. Our conditions are in 
no case worked out with the view of preventing a 
medium from operating fraudulently. The last thing we 
want is to be obliged to report that no phenomena were 
produced. If the medium is a fraud, our task is to 
make him think that it is safe for him to do his stuff, 


groups of five confirms that the 
written cards average a full two 
ten thousandths thinner than 
ours. 

An even more startling way of 
putting this will be evident if we 
realize that all of the written 
ecards are thinner than any of 
ours. Approximately 100 cards 
were at the medium’s disposal 
for this sitting. Selecting five of 
these at random, for spirit writ- 
ing or any other purpose, what is 
the chance of hitting upon the 
thinnest five? Approximately one 
in ten billion! 

Nor is this all. If actually 
from our supply, the five written 
cards were subject to my prelim- 
inary selection as well as to the 
final one by the “spirits,” the 
figure for selection from among 
500 then applies, rather than that 
from among 100. If, as appears 
the fact, they are really the thin- 
nest five of the entire lot, the 
chance of their accidental choice 
is one in 150 trillions! 

Ninety of our cards (the full 
length ones, as used at our first 
sitting) weigh 9.4 ounces. One 
ounce being equivalent to 28.35 
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“Mrs. M” stands for the medium’s traveling com- 

panion. Mrs. Kirby and Mr. Woertz are members 

of Mrs. Wayburn’s family, and Mrs. Empey was 

her guest. Mr. Ingalls is a contributor to our col- 

umns and Mr. Jones a New York Times reporter. 
The other sitters need no introduction. 


The arrangement of the group at the 
critical moment in the Bayside seance, 
when for the first time in four sessions 


while at the same time providing 
means for detecting him. It was 
with this viewpoint that we set 
up the conditions for Mrs. Y's 
performance. Fake or genuine 
we had to have conditions under 
which she could and would work. 

We should not have searched 
her at all, save at her own insist- 
ence. She did insist, on the first 
sitting in our office; and Mrs. 
Bird, Mrs. Lescarboura and three 
stenographers disrobed and exam- 
ined her, to their best ability, in 
a private office. She did not 
insist at the second or third sit- 
ting; but at Bayside she did 
insist. Mrs. Wayburn and her 
mother accordingly did the hon- 
ors. Mrs. Wayburn reports that, 
after being searched, but before 
resuming all her garments, the 
medium stepped into the bath- 
room, alone, for a short time. 

A skilled operator would, we 
believe, have confidence that she 
would be able to conceal a few 
small index cards where no ama- 
teur searcher could find them, 
But they would then doubtless be 
inaccessible to herself. She would 
need a moment alone, before get- 


grams, the weight per card may 
be calculated to be 2.96 grams, on 
the average. The medium’s cards, as we are obliged to 
weigh them, carry the writing, which has a very appre- 
ciable weight when measured on a delicate chemical 
balance. But, even with this handicap, our cards are 
heavier than hers. Weighing five of ours, of average 
thickness, against her five, gives a differential in our 
favor of 0.179 grams—say .18 grams, for round num- 
bers. This comes to 0.036 grams per card, or 1% per 
eent. If we could weigh the medium’s cards without 
the writing we should certainly double this, at the 
very least. 

Finally, the texture of the written-on cards is quite 
different from that of the cards supplied by us. Our 
stationer has examined both kinds with his expert eye, 


the opportunity for substitution existed 


ting herself fully clothed, to 
transfer them to a more con- 
venient place, which had already been searched. Or 
she might have planted them in the bathroom before 
the search and gone there partly dressed to recover 
and conceal them on her person. The circumstances 
were such as to make this possible, but we prefer the 
other alternative. In any event, we must insist that our 
“search” of the medium be not taken seriously. 

On the lawn, the medium complained of the chill, 
though in our office she had found warmth rather than 
coolness uncomfortable and inhibitive. She asked for 
an overcoat, and Mr. Jones supplied his—a regular 
horse-blanket of an overcoat, with immense pockets. 
The medium “warmed her hands” in those pockets, and 
wore the coat throughout the sitting. 

For the critical moment when the final 
step of the substitution was achieved, I 








was deferred; for, once this was started, 
we could not tell, in advance, how lengthy 
or elaborate a process it might be. We 
therefore made, in the Committee’s name, 
the very obvious and non-committal state- 
ment that the medium had made out “a 
prima facie case.” Perusal of the story as 
it appeared in various newspapers would 
indicate that the editorial profession is in 
sad need of renewing its acquaintance 
with the dictionary, so far at least as 
these words are concerned. 

All the cards from the sitting were put 
in one package, and deposited in my 
pocket. In my car I took the reporter, 
Mr. Lesearboura and Drs. Carrington and 
Prince. Mr. Jones we dropped at Fifth 
Avenue, Dr. Carrington at Columbus Cir- 
cle, Mr. Lescarboura at 125th Street; Dr. IV. 
Prince I drove all the way home to Mont- 
clair. Dropping him there at 9 o'clock, I 
reachetl my own home in Scotch Plains at 
9:45, and within three-quarters of an 
hour I was able to call Mr. Lescarboura at 
Croton and assure him that substitution 
had been practiced. 

The most damning item was that of 
length. The five cards bearing writing 
were all of the same length as those used 





such cards. 


by the Committee. 
good faith, is one in 15€ trillions. 
VY. The cards on which the writing appears weigh, on the average, 
0.036 grams less than those supplied by the Committee, in spite of the fact 
that they must be weighed with the writing. The difference would be at 
least doubled if this could be avoided. 
VI. The texture of the written cards, as examined by an expert, is more 
mottled and less even than that of the cards supplied by the Committee. 


N October 16 there were produced for the SCIENTIFIC AMERICAN 
Investigating Committee, by the medium Mrs. Y, five cards with 
“spirit messages,” alleged to be precipitated upon them in coloring 

matter extracted by the psychic operators from flowers and a gold bracelet. 
On critical examination, the Committee finds that these cards are not of the 
lot supplied by them for this seance, but were brought in and substituted for 
This decision is based on the following considerations: 

I. The cards supplied for this sitting were 4 29/32 and 4 31/32 inches 
long. Those on which the writing was produced were five inches long, the 
same size as the cards supplied for a previous sitting, some of which were 
missing after that sitting. 

II. The cards on which the writing appears are of a distinctly grayer 
color than those supplied by the Committee. 

III. The cards on which the writing appears are, on the average, two 
ten-thousandths of an inch thinner than those supplied by the Committee. 
Every card written upon is thinner than any of the cards supplied 
The chance that this would occur, in accident and by 


must fall back on Dr. Prince’s observa- 
tions. At all sittings he had been watch- 
ing for the occurrence of a blind angle, 
behind or beside the medium, so placed that 
in their positions of the moment none of 
the sitters could see into it. In our office, 
when not actually surrounded by the audi- 
ence, the medium had faced such a wide 
semi-circle that no blind spot could exist. 
Moreover, her back was to an open court, 
across which our clerks were looking on. 
Mrs. Y was uneasy and suspicious about 
this, even after we drew the curtains on 
the offending windows. 

At Bayside, after several rearrange- 
ments, the condition diagrammed was ulti- 
mately brought about, with the audience 
in a long narrow horseshoe, Dr. Carring- 
ton on one horn and his immediate neigh- 
bors robbed of some freedom of motion by 
the fact that they sat together on benches 
rather than alone on chairs. From here I 
quote Dr. Prince’s report to me: 

“Mrs. Y’s practice is to place the pack 
upon the head of some person present ; and 
she has made great show of holding out 
her left arm at the supposedly decisive 
moment, to show that it has nothing to do 
with the phenomena. But finally at Bay- 

















at our first sitting, and therefore 1/32 and 
3/32 inch longer than those which we put 
in circulation at Bayside. Their number, however, was 
a coincidence; they were not our missing cards from the 
first sitting, substituted back, as the following facts 
show. 

In color they deviate from our cards to a surprising 
degree. To a score of persons I have handed a pack of 
six cards—the five written ones, plus one of ours—so 
arranged as to expose a little of the blank end of each 


and has made affidavit that the cards which I showed 
him as ours were actually of those supplied by him, 
while the five that carry the writing were not supplied 
by him, and are of altogether different stock. 

The case, strictly speaking, is complete with this 
showing; but there are other points of extreme interest. 
In the first place, many readers will doubtless feel that 
it ought to be explained how the medium could prac- 


side, when Dr. Carrington was seated at 
the extreme right of the semi-circle, she placed the 
cards upon his head, taking a position which shielded 
her left side from the entire company. At this moment 
I saw that her left arm was at her side, contrary to 
her usual practice. She then brought the pack of cards 
in her right hand down to her left, while the latter was 
still shielded; then immediately both hands were 

(Continued on page 441) 
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Our Abrams Investigation—III 
Comments on Our First Test and a Look Ahead to Other Tests aaa Studies 


By Austin C. Lescarboura 


~ 


Managing Editor, Scientiric American; Secretary to the ScientiFIc AmMeriIcAN Abrams Investigation Committee 


S WAS to be expected, we have heard from 
all parts of the country regarding the 
report of our first test of the electronic 
reactions diagnosis, which appeared in our 

The comments represent 

First, 


November issue. 
three distinct shades of opinion: 
there are the orthodox medical men who, quite natur- 
ally, are pleased with the negative results; secondly, 
there are the electronic practitioners who are obviously 
disappointed with our findings, but just as 
ready to offer reasons for the negative results; thirdly, 
there are the laymen who, in the capacity of final ar- 
biters in this matter, are glad that our investigation 
is under way. 

It would be quite impossible to quote the various 








who are 


comments which have been received, but it is our inten- 
tion here to present in digested form the various shades 
of opinion and comment which have been presented. 

When we first entered this Abrams electronic con- 
troversy, it was our original and superficial opinion 
that the subject matter could be readily dealt with. 
The claims, fantastic as they might seem in the light 
of orthodox medicine, could readily be checked up so 
that a favorable or unfavorable decision would be ar- 
rived at in short order. It also appeared to us that 
we were dealing with but one definite method of diag- 
nosis and treatment, namely, the electronic reactions of 
Abrams—known as E. R. A., for short. This, of course, 
would make the matter relatively simple. Instead, and 
much to our surprise, we have already learned that 
there are many variations of the electronic reactions 
diagnosis and treatment. Abrams stands 


the important point. We mean to test the E. R. A. 
under real, practical, everyday conditions, so as to 
have a workable decision with regard to the entire ques- 
tion, rather than a theoretical, unfinished, imperfect, 
and, to speak plainly, “staged” investigation which would 
leave the laity quite dissatisfied and completely at sea. 

We have received from Dr. Abrams a list of recog- 
nized E. R. A, practitioners within ready reach of our 
investigating committee, and we shall make every 
effort to secure their cooperation in our work. Already, 
several of them have shown the keenest interest in our 
work and a willingness to aid in every way. At this 
writing we are arranging for a test in which a number 
of recognized Abrams practitioners will take part. A 
collection of pure germ cultures, prepared according to 
their instructions but quite without their knowledge, 
will be diagnosed by these practitioners and their vari- 
ous findings checked up with our list of the cultures. 
This demonstration will be most interesting. We hope 
to have the report for our January issue. 

So much for the authorized FE. R. A. practitioners. 
But now we come to the real complication. It seems 
that the electronic reactions technique is far from a 
perfected thing and that much remains to be learned. 
Indeed, almost weekly some new “rate” is discovered 
and some short-cut or better way of diagnosing and 
treating is developed by an E. R. A. worker. Contrary 
to the prevailing opinion, Dr. Abrams is by no means 
responsible for all this technique, for much of it has 
been contributed by his followers. Most of the E. R. 
A. workers adhere closely to the Abrams teachings, but 


discoveries and possibilities of Dr. Abrams than Abrams 
himself. Indeed, we have been asked to devote the 
better part of our tests to these improved methods 
which, we are assured, will give us positive results 
where Abrams himself would perhaps fail. 

Much the same may be said for the equipment em- 
ployed. We have received numerous pieces of literature 
put out by manufacturers of electronic equipment, the 
writers of which have displayed real art in inspiring 
the reader’s confidence in the electronic reactions on the 
one hand, and then, by subtle argument, swinging over 
the reader to some particular kind of apparatus which 
gets results when the others fail completely. We were 
somewhat thrilled when we received what appeared to 
be a real, scientific, and thoroughly comprehensive 
report on electronic diagnosis and treatment of disease, 
written by a consulting electrical engineer. The title 
page and the diagrams led us to believe that here, at 
last, was a serious report on the subject which would 
throw considerable light on the intricacies of the elec- 
tronic technique, by giving us the salient facts in simon- 
pure English. Much to our disappointment, however, 
the report goes on to tell us that there is something in 
the teachings of Abrams, but that the existing appa- 
ratus is crude and unreliable, and that there is better 
apparatus now available which will give positive 
results. Subsequently, by another mail, we receive a 
bulletin announcing NEW appuaratus for electronic diag- 
nosis and treatment, in which all the former drawbacks 
and imperfections have been obviated and many novel 
improvements have been made. Needless to say, this 
bulletin comes from the same source as 
the report already mentioned. 





as the originator of this entire technique, 
but there are many departures from his 
teachings. Here and there we find en- 
tirely different methods of harnessing the 
electronic reactions, so that it 
necessary to differentiate between the 
true Abrams electronic reactions and those 
of other brands. 

And so we hasten to reiterate at this 
time that the equipment and the methods 
employed by Dr. X, who cooperated with 
us in our first test of the electronic re- 
actions diagnosis, are not those employed 
and recommended by Dr. Abrams. The 
air-column method of percussing, which 
we described at length in the report, is no 
longer employed by the Abrams prac- 
titioners who have better methods, so they 
claim, of detecting the electronic reactions 


becomes 





N investigation of the electronic reactions of Abrams 
and other electronic methods of diagnosis and treat- 
ment has been undertaken by the SCIENTIFIC AMERICAN. 
A committee of competent, unbiased, keenly interested 
scientists will formulate the various tests to be under- 
taken as well as pass upon the results obtained. 
investigation is based primarily on obtaining first-hand 
data as the result of our own tests and observation. 
are investigating the electrouic technique as a whole, 
and not the individual practitioner. We invite the co- 
operation of everyone, in order that the true facts may 
be presented to the public. 


Hence we shall have to devote our atten- 
tion not only to Dr. Abrams and his FE. R. 
A. workers, but to other electronic workers 
who claim to have something better than 
the original technique. Furthermore, we 
shall have to disregard the personal equa- 
tion in our investigation, Merely to scratch 
the surface of the Abrams question soon 
discloses that there is little love lost be- 
tween the various electronic practitioners, 
and that their references to one another 
are most uncomplimentary but at all times 
in perfect reciprocity. 

Returning to the comments on our first 
test, the E. R. A. and other electronic 
practitioners seem agreed that Dr. X did 
not know what he was doing. “Why report 
| findings of from 49 ohms to 153 ohms of 
streptococcic infection, when less than 
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of the human reagent. The equipment 
used for our first test was not manufac- 
tured by laboratories and individuals authorized by Dr. 
Abrams, although, truth to tell, the equipment in ques- 
tion struck our critical eye as being of better workman- 
ship, so far as externals are concerned, than Abrams 
apparatus which we have seen elsewhere. 

Now, then, we are confronted by a curious situation. 
We must make certain in every test that we are dealing 
with genuine Abrams equipment and technique, or with 
some other equipment and technique. Dr. Abrams 
himself has warned us not to confound his methods 
with those of others, and to bear in mind that there 
are over forty “bogus” electronic reactions devices on 
the market. 

To differentiate between the genuine Abrams article 
and others is not a difficult matter. But our obstacle 
takes the form of giving the electronic reactions diag- 
nosis an unbiased and thorough test. If we are to 
listen to Dr. Abrams and his immediate followers, we 
are told in no uncertain terms that Dr. Abrams himself, 
and no one else, should receive all our attentions. We are 
even cautioned against making experiments with the 
leading exponents of E. R. A., although we are entirely 
at liberty to get their views and comments regarding 
the subject matter. And to simplify our investigation, 
our committee is invited to, visit Dr. Abrams at his 
clinic and laboratories in San Francisco. 

A visit to Dr. Abrams and a rigid test of his tech- 
nique should form an important part of our investiga- 
tion, it goes without saying. However, our tests must 
also deal with recognized Abrams practitioners, if for no 
other reason than the obvious one that the average 


individual never deals with the originator of this tech- 
nique but with one of his local representatives. 


That is 
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here and there 
new lines. In 
frank to say 
teachings to become acquainted 
reactions, and then have developed 
ment and technique which, if we are to believe them, 
are far in advance of those of the originator. 

Now the point is that these distinct variations from 
the Abrams technique cannot be ignored for a moment. 
While our investigation is termed an “Abrams” in- 
vestigation, it now develops into an investigation of the 
electronic reactions proper, taking in all manner of 
equipment and ‘technique which still bear some sem- 
blance to the E. R. A. 

Some E. R. A. practitioners whom we have met have 
impressed us with the fact that they, rather than Dr. 
Abrams, can give us a convincing demonstration of the 
merits of the electronic reactions. They have told us 
that Dr. Abrams has discovered a wonderful thing, but 
that he has not developed it to the full. Meanwhile, 
after they became acquainted with the fundamental 
truths and the original technique of Abrams, they have 
forged ahead with their own equipment and technique 
and have left Abrams some distance behind in electronic 
reactions practice. Some have boldly set up their own 
technique and have broken off entirely with Dr. Abrams, 
while others still retain the right to use the E. R. A. 
designation, but are frank to state that their methods 
deviate sufficiently from those of Abrams to make their 
work that much better. 

Efforts have been made over and over again to im- 
press us with the fact that these electronic reactions 
workers are far better exponents of the fundamental 


some E, 
they have 


two ohms is as high as these infections 
can ever go?” asks an E. R. A. worker in criticizing our 
test and our findings. Others have brought the same 
point to our attention. Our reply is that we did not 
determine these readings. They were given to us by 
Dr. X himself, working at his rheostats. It does seem, 
however, that due allowance must be made for the fact 
that Dr. X was working on pure germ cultures, instead 
of a tiny speck of blood; that should make some dif- 
ference in the ohmages. 

We have been seriously reprimanded for giving any 
attention whatsoever to Dr. X, since he is net a recog- 
nized KE. R. A. worker. What we have already stated 
in the foregoing account of the electronic situation as 
we found it to exist, explains why we must make tests 
wherever we believe we can learn something regarding 
electronic technique. Dr. X, who has been giving elec- 
tronic treatments to a large clientele in New York City 
and has recently developed new equipment for which 
he makes revolutionary claims, was the first to come 
forward and extend his cooperation to our investiga- 
ting committee. 

We have been criticized for not mentioning Dr. X’s 
name, but we believe that it is best, for many reasons, 
not to mention names in an investigation of this kind. 
If our findings in any one test are adverse, it is best 
not to mention names. If our findings are favorable, 
again it is best not to mention names. We are not in- 
vestigating one doctor or another; we are investigating 
electronic medicine as a whole. ‘he doctors and E. R. 
A. workers and other electronic workers are invited to 
cooperate with us, so that we may present the true 
story of electronic medicine to our readers, 

(Continued on page 448) 





DECE. 


Whi 


A 








good sé 
their w 
many a 
ing pla 
us ga 
museun 
riods a 
of cons 
any fut 
sels, it 
which i 
for the 
reworke 
many oO 
their ti 
for strus 
times e 
once m«¢ 
mischan 
weather 
while th 
ure troy 
brass w 
into art 
mention, 
Perha} 
ing amo 
the fine 
stand th 
like fine 
former d 
ful prow 
the wate 
of the w 
ships fot 
there alo 
riers. T 
at the ek 
found th 
Many 
ships. A 
ful vesse 
ably the 
propelled 
passed t 
period w 
of the oc 
the most 
derelicts 
State,” v 
over her 
river, aft 


her dock, 
for the « 
that was 


quently, 

north for 
the “Gra 
fire again 
bottom. ' 
of the old 
from the 

and the 

far from 
was once 

New York 
“Electra.” 
condition, 
ognizable, 
symbol of 
edy which 
wish never 
Then we n 
ing dry d 
Heaven ¢ 
many deez 
course the 
dispensabl 
bor traffic, 
ous part 

ships. He 
found can: 
which mu: 








DECEMBER, 1923 


SCIENTIFIC AMERICAN 


393 


The Last Harbor of Forgotten Ships 


Where Old-Time Clipper and Modern Submarine Chaser Meet for the Attention of the Salvager 


LONG a goodly stretch of the west bank of 
the Hudson River, just north of Weehaw- 
ken, New Jersey, is to be found a typical 
graveyard —the last resting 
place of forgotten ships. 
Here, vessels that have done 
good service in their day and have fought 
their way through wind and weather for 
many a long year, have found a last rest- 
ing place. It is a weird and miscellane- 
us gathering of derelicts, a veritable 
museum of types of all pe- 
riods and of every manner 
of construction. If there is 
iny future life for these ves- 
sels, it lies in the salvage 
which is taken out of them; 
for their iron is recast or 
reworked, to do service in 
nany of the different arts; 
heir timbers also are used 
for structural purposes, some- 








times even to shelter man 
once more from the milder 
misechances of wind and 


weather upon the shore; 
while the richest of all treas- 
ure trove is the copper and 
brass which find their way 
nto arts too numerous to 
nention, 

Perhaps the most appeal- 
ing among these works are 
the fine sailing vessels which 
tand there, gaunt and stiff, 
like fine old aristocrats of a 




























which were bought up after the war as a speculation 
It was thought that there would be a demand for them 
as pleasure craft; but very few have found their way 
into the yacht clubs. 

In closing, it may be mentioned that the spot 
chosen for this graveyard of ships is itself his- 
toric. In the adjacent country campaigns of 
the Revolutionary War were conducted, and on 
the heights above, placards tell the stories of 
battles and skirmishes. 

Here, too, there are thrilling memories 
of meetings between the white settlers and 
the Indians, and of deplorable massacres. 
The most melancholy association of this 
spot is the death of Alexander Hamilton, 
that organizing genius of our young de- 
mocracy. On the eliffs above he 
fought a so-called duel with Aaron 
Burr and with his pistol in the air 
received the fatal bullet of that sin- 
ister character of our early history. 


Copenhagen-Bornholm 
Wireless Telephone 
Service 

HE island of Bornholm, 

which so far enjoyed no 
telephone or telegraph com- 
munication with the rest of 
Denmark, has just been con- 
nected with Copenhagen by 
a combination of radio and 
wired telephone systems, sub- 
secribers at both ends 
municating with one another 
without any special appa- 
ratus merely by calling up 








former day, with their grace- 
ful prows lifting high above 
the water. With the coming 
of the war, these old sailing 
ships found a use; and from out of harbors here and 
there along the coast, came to do service as freight car- 
riers. Their period of service, however, was short; and 
it the close of the war many that were not sold abroad 
found their way to the graveyard. 

Many types are included among these old sailing 
ships. Among them are representatives of those beauti- 
ful vessels, the clippers of the fifties and sixties, prob- 
ably the most perfect merchant craft that were ever 
propelled by sails. In their day, the best of them sur- 
passed the steamships in speed. That was in the 
period when the United States stood in the forefront 
of the ocean-carrying trade. For many months, one of 
the most interesting of the 


Remains of the historic old “Granite State,” ready for the salvager. 


this one find a variety of uses 


The timbers in old ships such as_ the 


exchange in the usual 
manner. While the transmis- 
sion of weak telephone cur- 


of them, date back almost to the opening of the Erie *rents to the radio transmitting station and, in a similar 


Canal. Farther along the shore we see the “Hatteras,” 
its name recalling the gaieties of fifty years ago, when 
she was the queen of river boats and her decks, as she 
went up and down the quiet waters of the Hudson, re- 
sounded with music and the shuffling steps of the dances 
popular in those days. Close by is another famous 
boat, the old excursion barge, the “Columbia,” memor- 
able in the minds of the sporting fraternity from the 
fact that here John L. Sullivan fought one of his 
famous battles. 

Of course, the most striking group of vessels is the 


closely packed fleet of submarine chasers, sixty of 


manner, the transfer of feeble receiving impulses to the 
telephone line at the receiving end entailed a suitable 
amplification by means of vacuum valves, special diffi- 
culties had to be overcome in insuring a duplex service, 
i.e., the possibility of simultaneous transmitting and 
receiving without any mutual interference and without 
any necessity for the subscriber to switch over from 
one service to the other. The proper distribution of the 
speaking and listening currents is effected by means of 
a “distributer” working on the Wheatstone bridge 

principle. 
A new Lorenz-Poulsen transmitting station has been 
provided near Lyngby at the 





derelicts was the “Granite 
State,” which was brought 
over here from across the 
river, after being burned at 
her dock, to be broken up 
for the copper, brass, etc., 
that was in her. Subse- 
quently, while being towed 
north for final breaking up, 
the “Granite State” caught 
fire again and went to the 
bottom. This representative 
of the old three-deckers dated 
from the time of sail power 
and the smooth-bore. Not 
far from her stands what 
was once the flagship of the 
New York Yacht Club, the 
“Electra.” In her dismantled 
condition, she is hardly rec- 
ognizable, and seems to be a 
symbol of the familiar trag- 
edy which made her owners 
wish never to see her again. 
Then we notice the old float- 
ing dry docks, dating from 
Heaven only knows how 
many decades ago. And of 
course the lighter, that in- 
dispensable element of har- 
hor traffic, forms a conspicu- 
ous part of the assembled 











Copenhagen end, an isolated 
loop aerial on a 25-meter 
mast being used to receive 
the electric waves. The re- 
ceiving plant is installed in 
the island of Amager, to the 
southeast of the Danish cap- 


ital. At the Bornholm end, 
another Lorenz- Poulsen 
transmitter has been §in- 
stalled at Hammeren, in 
the northern angle of the 
island, the receiver being 


situated near Rénne Harbor, 
on the western coast. 
Successful radio telephone 
tests between the Copen- 
hagen and Bornholm appa- 
ratus, on the one hand, and 
Berlin, on the other, were 
made previous to the opening 
of the new service, thus dem- 
onstrating its possibilities 
under conditions more exact- 
ing than the daily routine. 
Other tests were made be- 
tween Copenhagen and the 
American steamer “United 
States,” whose captain, while 
on the high sea, remained in 
permanent telephone commu- 
nication with Copenhagen 
telephone subscribers, very 








hips. Here also are to be 
found canal barges, some of 
which must, from the look 


General view of a section of the ship graveyard, with a 
foreground. The background is formed by the up-town section of Manhattan Island 


large fleet of submarine chasers in the right 


much like our tests with tke 
S. S. “America.” 
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Left: The suction dredge “Cyclone,” 


levee break north of Sacramento (1915) 


Two famous dredges engaged in important work 


Some Great Dredges 


the property of the Toronto Harbor authorities but loaned to the contractors for the Queenston-Chippawa power project. Right: The dredge “Mars” closing a 


Monster Grab-Buckets that are Able to take Fifty Tons of Mud and Rock at a Single Bite 





XCAVATING apparatus has been greatly 
developed because of the demands made 
by general construction in the United 
States and Europe, particularly such 
great works as the Suez Canal, the Chi- 














cago Drainage Canal and the Panama 
Canal. The steam shovel is largely responsible for the 
success at Panama in cutting through the dividing 


ridge separating the oceans. The dredge cut the canal 
in the fresh and salt water sections and built a great 
part of the monster Gatun Dam. If a slide, big or 
little, occurs, it is the dredge which is relied on to open 
up the great waterway again. 

All over the country, dredges are more or less in use. 
They float from point to point, and excavate soft and 
hard material. On the Panama Canal, though the big 
ditch has been completed for a number of years, seri- 
ous excavation is still going on, From the canal prism 
itself, some 3,711,819 cubic yards of earth and rock 
material were removed in the 
30, 1920. All of this, in addition to auxiliary work, 
was done by six big dredges, three of them being of 
the dipper type and three of the pipe-line suction class. 
“Gamboa” and 


fiscal year ending June 


“Paraiso,” 


dipper on each has 


The dipper dredges—the 
“Cascadas”—are giants. The great 
a rated capacity of 15 cubie yards. It is big enough, 
when set with the opening up, to permit 34 men to 


stand, without undue crowding, upon a 


By J. F. Springer 


$0.44109 per cubic yard. The sister dredges also did 
great work, though at costs somewhat higher. 

The pipe-line dredges are also big fellows and com- 
petent to the performance of severe service. 

Some may wonder that so much work is going on at 
Panama. Part of the work consists of new construction 
and part is to be classed under “maintenance.” As 
a matter of fact, the new construction amounts to only 
a small percentage of the whole. Upon July 1, 1920, 
there yet remained to be taken out of the prism of the 
canal the very considerable amount of 3,286,900 cubic 
yards of earth and rock. This material may be classed 
as siltage, material from slides, and original material. 
Really, the canal will never be done, even when there 
are no more slides and when all original material has 
been taken out and away. Gatun Lake, through which 
a very large part of the canal runs, is the recipient 
of waters belonging to the old Chagres River. The 
torrential streams thus made tributary to the lake 
bring down naturally their quotas of material from 
their several watersheds. However, it will probably 
be some time before the last slide becomes a matter of 
history. As long as there is any real reason to fear 
a considerable slide, the dredging capacity will have 
to be kept at a pretty high level. 

Dipper dredges operate much after the manner of 


the regulation steam shovel. There is a great boom 


which furnishes a fulcrum for the operation of the arm 
at one of whose ends the bucket is attached. A rope, 
secured to the bucket and passed over a wheel at the 
end of the boom and thence carried back to a drum 
on board the vessel, provides the means of swinging 
the dipper-arm. The dipper is continnally open on the 
side next the material to be secured. On the opposite 
side is a bottom hinged on the side next the arm. 
Ordinarily, the load, when secured, lies inside the 
bucket. It is dumped by releasing the hinged bottom, 
where the material drops onto the pile or scow. The 
action is entirely different from that of the pipe-line 
suction dredge. In this case, the material is sucked 
in through an opening and then pumped on through 
a pipe line. By the use of relay pumps, the material, 
together with a quantity of water, may be conveyed 
long distances and to elevated positions. In the orig 
inal construction of the Panama Canal, part at least of 
the material for Gatun Dam naturally had to be ele 
vated. In certain comparatively recent work on the 
canal, the dredges were just about a mile distant from 
the outfall. 

There are quite a number of varieties of dredges. On 
the Pacific Coast, for example, recent years have seen 
the introduction and use of big clam-shell dredges. 
The clam-shell excavating bucket has been found very 
useful in dry excavation, and in the handling of coal. 

It and the orange-peel bucket have also 
been found serviceable in wet excavation. 





platform suspended inside the great open- 

ing. The “Paraiso” was one day engaged EE 
in its work, the great hull, from which f 
the gigantic arm and dipper are operated, 
floating quietly on the smooth water. The 
operator had no notice of anything un- 
usual until he saw a stone appearing 
above the surface. It was a monster 50- 
ton stone that was being brought up by 
the dipper. No shock or tremor seems to 
have been felt on the vessel when the 
dipper secured its great load. The stone 
must have weighed, even when totally 
submerged, around 30 tons. Upon emer- 
gence the weight naturally went up to the 
50 tons. A mighty machine, indeed, that 
ean take in so quietly at the end of a long 
lever such a weight as 30 tons and that is 
not disturbed when this weight grows to 
50 tons. It was thought rather unsafe to 
put the stone in one piece on the attendant 
scow. In fact it was blasted three times 
while still on the dipper, and thus reduced 
to manageable sizes. In nine months in 
the fiscal year just mentioned, this same 
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Be The clam-shell bucket consists of two 
; halves which open from and close upon 
each other much as do the valves of a 
clam. A good type of bucket will bite into 
the material being excavated and thus 
secure a good load, That is, they dig as 
well as shovel. 

On the Sacramento River, certain big 
dredges, as the “Neptune” and “Mars,” hav: 
been doing great service. Naturally, the 
vessel must be a considerable affair. It is 
provided with an A-frame or an equivalent 
as a means of providing locations from 
which a great boom may be operated. This 
boom may have the enormous length of 
240 feet, and the bucket operated from its 
outer end may have a capacity of 8 cubic 
yards. This is but little more than half 
the capacity of the three monster dipper 
buckets on the Panama Canal giants. On 
the other hand, a boom of 240 feet has a 
reach far beyond anything possible with 
the dipper dredges. In fact, the latter 
must discharge close-by, as on to an attend- 
ant scow; while a long boom operating a 








“Paraiso” excavated 947,360 cubic yards 
of materiai, over half of which was rock. 
The unit cost is estimated at having been 


Dipper dredge of eight cubic yards capacity at work in the 


Chicago Drainage Canal 


clam-shell bucket may operate in a pretty 
wide waterway and still deliver material 
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secureu (“spoil”) to either 
bank. It is said that canals 
having a width on the bottom 
of 500 feet have been con- 
structed by this type of 
dredge without requiring any 
rehandling of the spoil. 

Ordinarily, the boom is set 
with its outer end at the 
desired level and is then not 
lifted nor lowered while the 
bucket gets and discharges 
its load. The boom is, how- 
ever, swung in a horizontal 
plane, thus enabling the 
bucket to carry the material 
to the shore and to return to 
the excavating point. 

An interesting feature of 
these great dredges is the 
enormous boom having a 
length of 240 feet. Timber is 





eycle of operations is gone 
through with in from 108 to 
120 seconds. The big dipper 
dredges at Panama are able 
to go through a cycle in 
much less time; when a 
great struggle was going on 
to beat the slides, they were 
put upon a cycle-time of 45 
seconds, 


The Lifting Lock 

HERE is more than 

one interesting variant 
upon the ordinary canal- 
lock. Along the line of the 
Old Morris and Essex Canal, 
for instance, which climbs 
the Jersey hills at numerous 
points, may still be seen the 
remains of the “canal rail- 
ways” by means of which 








used in the construction, and 
is in fact believed to be the 
only suitable material for the severe service calling 
for great elasticity. This size of boom is made up by 
using sections 110 feet long. The joint is made by 
scarfing the ends and then bolting them together. The 
length of such a joint is 27 feet. In order to control 
lateral bending, the booms are strengthened by means 
of a cable which passes through saddles arranged on 
the ends of cross-arm struts. There is a certain amount 
of slippage permitted and this gives a degree of 
flexibility. Numerous guys run from the A-frame to 
points along the length of the boom and at ends of 
the struts and thus add to the power of resistance to 
loads at the end of the boom. In fact, prior to the 
attachment of the bucket, the guys are so adjusted as 
to lift the far end a distance of 2 feet. This is to 
compensate more or less completely for the bending 
consequent upon the weight of the bucket and its load. 
An interesting feature concerns the method of com- 
pensating for the dip of the boom consequent on the 
list of the vessel when the boom with its load is swung. 
It has been found that the overhang of the A-frame has 
a tendency to elevate the boom when it is swung. As this 
is a tendency the opposite of that produced by the list, it 
may be utilized for the desired purpose. It is, however, 
necessary to adjust the overhang to just the right 
amount to produce the best results. It is understood 
that it is possible so to put the one thing against the 
other with each particular dredge as to make it prac- 
ticable to swing the loaded boom end in a substantially 
horizontal plane. The operation of the booms is con- 
trolled by the use of two cables running through 
sheaves at the ends of the booms. When the earlier 
designs were in use, the high winds which often prevail 
over the lower section of the river made it difficult or 
next to impossible to operate the dredges during their 
continuance. But now, a recent improvement has been 
adopted, which consists of providing water ballast 
tanks along both sides of the vessel. These tanks can 
be operated in such manner in conjunction with the 
overhang as to offset an athwartships wind and thus 
permit the boom to be worked somewhat as usual. 
Another advance in design is one that concerns the 





operation of the two control cables. A great variation 
in the positions of the cables is required in order to 
control the boom in widely different locations. A pair 
of sheaves was, in the earlier dredges, attached to each 
of the two sides of the A-frame down near the base. 
These sheaves, known as “sister sheaves,” were to pro- 
vide sheave action whenever possible. It was found, 
however, that one or more times during every cycle of 
operations, the cable would cut across the flange of a 
sheave and suffer abrasion in consequence. The im- 
provement in design consists in the use of a single 
counterbalanced sheave which is so designed that it 
automatically adjusts itself to any and all positions 
without inducing more than one bend in the cable. This 
change has resulted, it is understood, in a considerable 
prolongation of the life of the cables. 

An idea of the size of these dredges may be got 
by a consideration of some principal figures. The 
“Neptune,” for example, is about 150 feet long and 70 
wide. The depth is 13 feet. The top of the A-frame 
rises about 82 feet above the deck. At the apex of the 
A is attached the topping cable—that is, the cable which 
lifts the boom. It is rigged in 10 parts and consists 
of a galvanized steel rope 134 inches in diameter. It 
is estimated that the stress on this cable when the 
bucket is loaded is about 110 tons. The bucket itself 
weighs 15 tons and the load about 12 tons. The boom is 
a heavy affair weighing around 12 tons. The cable 
acts at a disadvantage because its angle of elevation 
above the horizontal is necessarily a flat one, and this 
is the reason why a weight of 27 tons plus some addi- 
tions from the boom is able to produce a stress of 
110 tons. Certain “hog rods,” 31%4 inches in diameter, 
have the duty of holding the A-frame. It is said that 
these rods endure, at the time when a full load is 
swung the maximum distance on one side, a stress of 
145 to 160 tons. The legs of the A-frame are likewise 
put under severe compressive stresses at the same time. 

That there must be nothing faulty in the rigidity of 
the construction will perhaps be glimpsed when it is 
learned that such dredges as the “Neptune” and the 
“Mars” are operated 24 hours per day and that a 


these climbs were effected. 
These are nothing more or 
less than inclined planes, separating the two levels of 
the waterway, up which the boats were hauled bodily 
on a wheeled carriage at the end of a cable. Another, 
and more finished, expedient, is the one which we 
illustrate herewith. The photograph is taken at Peter- 
borough, Canada; but similar installations are found 
here and there throughout the world, and we have a 
dim recollection of having described one of them before. 

In the case of Peterborough, the stream is a part of 
the Trent water-power development; and, at the same 
time, it is desired to have the way navigable for barges 
of moderate size. There is a material descent at Peter- 
borough, one of the points of actual power development. 
Instead of the ordinary lock, the hydraulic lift is em- 
ployed. This consists, in effect, of a big elevator, 
sufficiently large to accommodate any vessel which the 
stream itself would accommodate. If the lockage is to 
be in the downward direction, the lift is raised to the 
upper level, in which position it is adjacent to the 
regular waterway on this level, and like an ordinary 
lock, constitutes in effect a continuation of this. The 
gate between the river and the lift is opened, and 
water flows in to fill the lift; after which the vessel 
is admitted and the gate closed. The lift is then 
lowered to the lower level, where the gate at the other 
end is opened and the vessel goes its way. 

When the lift is being raised, empty, the right-hand 
gate of our picture is allowed to remain open so that 
the load of water does not have to be raised too. When 
it is being lowered empty, the water is allowed to re- 
main in it to aid the lowering with its weight. The 
system is particularly adapted for use on a power 
waterway, since it uses less water than the ordinary 
lock, which has to be filled to its entire depth corres-- 
ponding to the difference in elevation between the two 
levels; and the water used for this purpose, in a down- 
ward lockage, comes from the power flume. 

The Peterborough installation is believed to be the 
highest of the kind in the world. The lift which we 
illustrate seems to scale about 60 feet in height when 
measured against the men standing on the upper level. 
It raises or lowers a vessel in twelve minutes, 




















The Peterborough (Canada) lift-lock, combining the features of a lock and an elevator 
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Driving the 


Latest Guns Make the Air Deadly at 20,000 


oe) MATTERS stand today, no matter how 
y ; excellent may be the new guns and other 
military material developed by the Army 
and Navy, the question of whether the 
nation shall make and use them is decided 
by the inexperienced layman. 
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to High Altitudes 


Feet, and Dangerous at 30,000 Feet 


a specified object, such as a ship or a fort, has been 
greatly increased by the high altitudes at which the 
bombing craft will have to operate. 

There are four new types of anti-aircraft guns now 
in process of development. The first of the new guns is 
the 50-ealiber machine gun with a horizon- 
tal range of about 27,000 feet, a straight- 








these improved weapons can be 


Before 
built in numbers, the money for their con- 
be appropriated, and the 


struction must 
appropriations are determined by a Con- 
gress. that is not, and does not profess to 
be, scientifically trained. Although this is 
a wise constitutional provision, it has the 
serious defect that, due to lack of knowl- 
misinformation, 
funds where they are 


edge or to Congress is 
liable to withhold 
urgently needed, or to grant them for ex- 


which subsequently 





perimental devices 





up range of 9000 to 12,000 feet and a rate 
of fire of about 500 shots a minute. (So 
far as we know, no data are as yet avail- 
able from which can be determined the 
degree of accuracy which might be ex- 
pected of bomb dropping from anything 
like an altitude of 9000 feet.) Fire control 
is to be maintained with this gun through 
new tracer ammunition, visible night or 
day up to 7500 feet. (Surely this method 
of fire control—really nothing more than 








prove to be useless, 


These conditions are always perilous, Our 
and they are particularly so today in re- 
gard to the military value of airplane bombing. The 


public is always attracted by the spectacular, and unfor 
tunately the experimental bombing of battleships, as 
carried out two years ago and this year off the Virginia 
coast, when several anchored battleships and cruisers 
were sunk, has made such an impression on the minds 
of those who undertake to write about Navy and mili- 
tary matters that they have proclaimed the battleship 
aus already doomed and the airplane as supreme—“Why 
build a battleship costing $40,000,000 when an airplane 
costing the merest fraction of that sum can sink it with 
a single bomb?” 

There are two major fallacies in talk of this kind. 
First, the ignoring of the fact that the battleships at- 
tacked were anchored; the second, that they were pro- 
vided with no means of defense whatsoever. The death 
of these battleships was as certain as is the death of 
an ox when it is struck by the poleaxe of the butcher 

Much has been made of the fact that a vast amount 
of anti-aircraft ammunition was expended in the world 
war to very little effect: but the anti-aircraft guns of 
1914 to 1918 were feeble’ weapons compared with the 
anti-aircraft artillery which has been developed since 
the armistice. Enemy airplanes during the war were 
accustomed to fly over hostile territory at low elevation 
with comparative immunity, for the reason that the 
range of the anti-aircraft artillery and its rapidity and 
accuracy of fire were limited. Today the low wartime 
zones of flight would be literally sprayed with machine 
gun bullets and with a barrage of bursting shrapnel. 
Moreover, what is true of the land fighting of the future 
is true also of fighting upon the seas. The battleship 
will bristle with machine guns with a maximum vertical 
range of 12,000 feet, and with automatic guns firing 
1%4-inch high explosive shells with a maximum range 
of 14,000 feet. Three-inch guns have been developed by 
the army which are effective at 21,000 feet and 4.7-inch 
guns with a vertical range of 30,000 feet. Furthermore, 
it must be remembered that the shells from these weap- 
ons, thanks to tracer ammunition, leave a visible trail 
of smoke behind them and are capable of being brought 
to bear directly upon enemy airplanes up to ranges of 
7500 feet, 14,000 feet and 21,000 feet. Now, if in the 
bombing experiments off the Virginia effective 
hits could be made only at elevations of from 3000 to 
because there was no inter- 


coast 


GOOO feet, and then only 
ference from the helpless, battleships below, what kind 


3-inch anti-aircraft gun, Model 1920, in the firing position 


21,000 feet? We doubt if a hit would have been made. 
Gentle reader, whenever a so-called naval or expert 


military writer tells you that the battleship is doomed 
and that aircraft are masters of the sea and shore and 
sky alike, be so good as to remember the facts given 


above, and cease either to be misled or worried by these 
wild and altogether unjustified statements that the bat- 

















New 50-caliber water-cooled machine gun. Vertical 
range 9000 to 12,000 feet. Fires 500 shots a minute 


tleship is doomed and that all future attack and defense 
will take place in the air. 

In referring to the great altitudes to 
aircraft guns have attained, we have in mind particu- 
larly the new weapons which have been developed by 
our Coast Artillery, assisted by the Ordnance Depart- 
ment. The description of these guns, as given below, 
reveals, it will be seen, a truly marvelous advance over 
the anti-aircraft artillery of the war; and it is certain 
that the difficulty of making direct hits with bombs on 


which anti- 


playing a hose—can be exercised from the 
deck of a battleship.) The 50-caliber gun 
is under manufacture for issue as a sub- 
stitute for the 30-caliber weapon, now used. 

The second gun under development is a 37 mm, 
machine gun, firing high explosive shells with fuses 
so delicately adjusted that the shells, while safe to 
handle before firing, erplode on contact with ballcon 
fabric once they have been discharged from the gun. A 
rate of fire of 100 to 120 shots a minute is expected 
with this weapon, with a straight-up range of 14,000 
feet and tracer ammunition visible up to 10,000 feet, 
making possible accurate firing up to that point. It 
may be said that, at this time, this is a future prospect. 
This is true, but the handwriting on the wall says that 
it is time for the Air Service to begin demonstrating 
what they can do in the way of bomb dropping at these 
and still greater altitudes. It is planned to install 
these weapons in batteries of four, operating with a 
single telescopic sight control and to be trained and 
fired by a single gunner. (Another case of “playing the 
hose”—only this time the hose has four nozzles. Would 
it be much more difficult to train the ordinary “Jack 
Tar” to play this hose accurately on an airplane, the 
pilet of which had the hardihood to come within its 
zone of operations, than to train him to play the usual 
type of hose on the battleship’s deck?) 

The third new gun in the group is a 3-inch weapon 
on a mobile mount with a rate of fire of fifteen shots a 
minute, effective at altitudes up to 21,000 feet, and 
with full 360-degree traverse to enable the gunner to 
follow his target in any direction. It can be fired at an 
elevation of 80 degrees and has a horizontal range of 
more than 38,000 feet with projectiles weighing 15 
pounds and containing a heavy bursting charge. Guns 
and mounts of this type are now under test at army 
proving grounds. 

Gun No. 4 in the anti-aircraft list is the 4.7-inch, 
firing a 45-pound shell to an effective altitude of 30,000 
feet. Its horizontal range is in proportion. It is to be 
mounted on a mobile carriage with full traverse and 
equipped for power loading and with an automatic 
breech block to speed up firing. This gun also can be 
fired at an elevation of 80 degrees, or within 10 degrees 
of straight over the gunner’s head. 

The experts are working out a system of indirect 
aiming, experiments having shown that central control 
firing is greatly superior to the old systems. Two types 
of central stations are under development, either of 
which will materially speed up aiming and firing. 

















carries the ammunition. 





Left: Our 30-caliber anti-aircraft machine gun ready for action. Note the pneumatic-tired wheels which make this gun exceedingly 
Right: The 60-inch anti-aircraft searchlight mounted on a light truck 


mobile. The second cart 
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All Fixed for a Hard Winter 

HAT present winters are, as a class, 

any different from those of olden days 
is a fallacy that has been pretty well ex- 
ploded. Not alone because twice during 
the past six years we have had extreme 
instances of what a “temperate” climate 
can produce in the way of winter tie-ups, 
but because the long-term constancy of our 
weather is getting to be more understood 
on general grounds, the period since the 
war has seen the development of machin- 
ery for combating on a scale hardly before 
attempted the snow-storm blockade of 
railroad, of street, and even of the ordi- 
nary paved road. 

With the advent of the winter of 1921- 
1922, the management of the Philadelphia 
and Reading Railroad decided that it 
would not be caught napping. If any of 
its trains were to be held up by snow, it 
was desired to insure in advance that this 
would be because they had encountered a 
drift of truly extreme size, and in no sense 
because they were poorly equipped to do 
battle with the forces of winter. The 
rather amazing contraption pictured on 
the front of the locomotive herewith is the 
design which has been ultimately worked 
out with this end in view. Doubt that it 
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Novel snow plow, expected to be of unusual value in dealing with falls of 
moderate depth 
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Bumping the Bumper 

ONSIDER the bumper. It toils not, 

nor helps the motor to spin, yet every 
car owner knows that it is often a valu- 
able thing to have upon his machine. It 
is usually more bumping than bumped 
against while in service, but the opposite 
is true before a tested and “approved” 
bumper reaches your chassis. 

When the companies issuing automobile 
collision insurance proposed to credit a 
reduction in the premium where “bu:np- 
ers approved by the Underwriters’ Labora- 
tories are used,” the task of testing such 
attachments appeared to be an easy mat- 
ter. In actual practice, however, a num- 
ber of difliculties developed. 

It was found, for instance, that it re- 
quired no less than 400 different shapes, 
materials and methods to mount a single 
style of bumper upon the various makes 
and models of passenger cars. The neces- 
sary fixtures or brackets thus presented 
a big problem in themselves, since manu- 
facturers have never, apparently, consid- 
desirability of standardizing 
bumper mounting. The 
bumper tests have demonstrated conclu- 
sively that brackets holding successfully 
upon one make of car may fail dismally 


ered the 
provisions for 

















Left: Front view, with sheet metal doors removed to show accessibility of the ce ms. 


would do as well as the powerful rotary in 
boring its way through extreme snow drifts 
that it is more 
ordinary 


the statement 
immediately intended for the 
snow fall of a few inches, or maybe a foot 
or two, which is to be expected continually 
throughout a fairly severe winter—that it 
aims to prevent this from developing into 


is met by 


something that only rotaries, good luck 
and sunshine combined can combat with 


prospects of success, 


For the Hand Screw Machine 

DDITIONS and improvements to hand 
i screw machines have been in the 
direction of improving the machine itself, 
or of changing it into an absolute auto- 
matic. Now an Indianapolis manufac- 
turer is putting on the market an attach- 
ment which does nothing to the machine 
except to operate it automatically. 

The new attachment fairly merits the 
name of “the iron man” which the maker 
It consists really of 
frame which is 


has bestowed on it. 
a disk, mounted upon a 
completely enclosed for protection, upon 
which are flat cams that operate cross- 
heads by means of contact with rollers 
that operate the various levers through 
reach rods. This makes it possible for 


one man to operate as many as six machines. 
chine can be started, reversed and stopped, the back 
gear thrown in and out, the turret indexed, and the cut- 
forming tools operated as often 


off and 


Two views of the attachment for automatic operation of hand screw machines 

















as desired. 


A bumper after being tested with a four-mile-per-hour blow 

The attachment of the “iron man” to a _ screw 
machine does not call for any alterations 
no way affects the availability of the machine for use 
without the automatic attachment. 


The ma- 


Right: The “iron man” attached to the turret end of a screw machine 


applied to a chassis of different design. 

The manner in which the bumpers are 
“treated rough” is one devised by these 
engineers. Instead of propelling a car 
model against a_ stationary object, a 
stripped car frame, equipped with the 
bumper to be tested, as shown in the illus- 
tration, is bolted rigidly to a cement floor 
and made ready for the blow. 

The blow is supplied by a short length 
of 24-inch iron pipe filled with concrete 
and suspended by steel from a 
point 68 feet above the floor. 

When this massive pendulum is pulled 
back from the perpendicular to a distance 
of 21 feet and released it rudely swats 
the bumper with a force estimated to 
equal the impact of a 4000-pound ear 
traveling at a speed of 4 miles an hour. 

Under this test many bumpers have 
come through smiling. When the weight 
has been swung over a 30-foot are, how- 
ever, not one bumper has survived. They 
not only crumpled into pretzel-like forma- 
tions, but failed to protect the radiator 
from damage. This swing of 35 feet, in- 
cidentally, corresponds to the impact of 
a 4000-pound car running at 8 miles an 
hour. 

The engineers believe that the practice 


cables 


of reversing actual conditions by having the theoretical 
and in _ fire-plug or telegraph pole the moving object, while the 
automobile remains stationary, 
unexpected seriousness of the test results. 


may account for the 
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Making Sport 


Devices and Tests Which Determine 


_— ILE sport in the curriculum of pre-war 





German public schools played only an un 
important part and was practically ex 


cluded from the university college, there 


has lately appeared among schoolboys and 
i remarkable 


undergraduates a 
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By Dr. Alfred + a. . 


Berlin Correspondent, \ ; SCIENTIFIC 


Schulte, has installed at the German 
College of Sport in Berlin 
testing laboratory for in 
tions of this sort entrust 
care. His laboratory com 


a special 
vestiga 
ed to his 


prises a 
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space in the case of the footballer. Other tests of a 
purely mental character comprise the testing of the 
keenness of observation as well as the special type of 
attention and concentration power required in sports, 
not only for the sake of the sportsman but for umpire 

as well, The ascertaining of the individual 








revival of sporting activities; and, inas 
much as everything in the Fatherland is 
done with commendable thoroughness, 
sport, formerly looked upon as a rival of 
scientific pursuits, has lately been pro- 
moted to the rank and dignity of a science. 
In fact, Berlin at present boasts two col 
leges of sport where everything pertaining 
to gymnastic exercises and outdoor games, 
as well as the behavior of the human bodys 
under the most varied conditions of physi 


eal activity, is investigated, practiced and 





type of memory and association of ideas is 
of especial interest, the sportsman’s intelli- 
gence often being of paramount impor- 
tance to his individual fitness. Judgment 
and discrimination, power of rapid combi- 
nation and presence of mind, an increased 
adaptability and real ingenuity are among 
the qualities primarily required in the 
efficient sportsman. 

However, psychic investigation at Dr. 
Schulte’s laboratory is more searching still 
and even comprises an examination of feel- 











taught in the same scientific spirit that is 
so characteristic of higher education at 
the university. 

One of the most important tasks to be 
solved in this connection is the ascertain- 
ing of individual fitness for each kind of 
sport and the possibilities of the human organism with 
regard to the developing of this fimess. One of the pio- 
neers in the field of practical psychology, Dr. R. W. 


The football candidate’s test. Two hinged doors are placed in front of the 
ball about to be kicked. After the ball is kicked, the angles of both doors are 
examined to determine if they are equal or, if not, how nearly accurate the 


kick was as regards direction 


number of his own special apparatus for this purpose. 
While the medical adviser specializing in sporting 
problems is mainly engaged in an investigation of the 


ings and individual temperament, the in- 
tensity and behavior of emotions, personal 
assurance and independence of outward 
influences, all of which are by no means 
neglected by the psychological experi- 
menter wishing to get an idea of the 
would-be sportsman’s fitness. Ambition, emulation, sub- 
ordination and other psychie characteristics are bound 
to prove of considerable importance in choosing a given 

















Left: The boxer’s test, which consists of hitting the buffer plate with a series of even blows, the force of each blow being observed and recorded to determine 
evenness and control. Right: Determining the sense of rhythm of an oarsman. The observer sets up a given rhythm by means of a telegraph key, while the oars- 
man endeavors to follow that rhythm as nearly as possible. A recording apparatus keeps track of the observer's rhythm and that of the oarsman 

















Apparatus for testing courage or plain “grit” by 
means of a sudden dose of hot water 


structure, growth and functioning of the organs, the 
practical psychologist has a still more fascinating, 
though incomparably more difficult, task to grapple 
with, viz., the searching of the sportsman’s psychic be- 
havior. The psychological diagnosis tries to ascertain, 
gage and appreciate the various composite psychic 
characters and capacities, while practical psychotherapy 
investigates the laws according to which existing capac- 
ities are practiced, developed, trained and integrally 
utilized. 

The rule of the selection of the fit applies most strik- 
ingly to sporting activities, though there is a natural 
spontaneous elimination of those unfit for a given sport. 
In fact, the beginner in the field can from the outset 
be shown the proper way and thus be saved a useless 
waste of energy and enthusiasm. After investigating, 
in the case of highly gifted masters, the capacities re 
quired, for example, in football or in boxing or in 
javelin throwing, the sportsman-candidate’s individual 
fitness and faculties are checked up with the require- 
ments thus ascertained. 

The various factors tested at Dr. Schulte’s laboratory 
form a list too long to be enumerated. Some of the 
more important are an examination of the acuteness of 
vision and sense of proportion, the gauging of distances, 
the muscular sense and,sense of strength in the case of 
the boxer, the fencer’s hitting capacity, speed gaging 
in the case of the tennis player, calmness and security 
in that of the gymnast, the sense of rhythm and 
cadence in the oarsman, the gaging of combination in 


branch of sporting activities. Extremely interesting and 
striking results are finally obtained by studying the in- 
dividual’s will power; the speed of decision, security of 
action, continuity of response and coordination of limbs 
should all be tested more or less in detail. Nor has Dr. 
Schulte been afraid of tackling such a complicated 
problem as a study of the power of decision in critical 
and dangerous situations, personal courage and energy, 
psychical capacity, skill and speed of motion, resistance 
to fatigue, and training capacity, in their most 
varied forms. 

As one of the typical instances of the highly varied 
activities of Dr. Schulte’s laboratory of sports, there is 
the football candidate test. The football testing device 
allows of investigating an important quality required in 
the practice of the football sport, namely, hitting capac 
ity and the sensitiveness of joints. The candidate is 
asked to kick the ball lying in front of him in a given, 
exactly-prescribed direction, any deviation from which 
is ascertained by the ball forcing apart two side 
members suitably hinged. When the ball passes straight 
through these side members or doors, both of them are 
pushed aside to form the same angle, any difference 
ascertained between the two pointers enabling the error 
to be gaged. A third flap provided at the top enables 
any jerk pointing upwards to be ascertained. 

Another apparatus is intended to gage the intensities 
of jerks in boxing. The candidate is asked to perform 
against the buffer plate of the apparatus, driving a 

(Continued on page 445) 
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A Milling-Machine Dynamometer 
Leeman devices have been designed from time to 
time for determining the pressures exerted by a 
milling cutter on the various working parts of a mill- 
ing machine, but up to the present time there has been 
no mechanism which could be relied upon to give accu- 
these pressures; so that the designer 


as the designer of fix- 


rate readings of 
of the milling machines as well 


tures and milling cutters for use on them, have been 
very much in ‘oe dark. It has long been recognized 
that accurate knowledge in this regard would also be 


of material ussistance to the designer of machine parts 
which are to be milled, because in the final analysis, 
the pressure of the cutter is first exerted on the piece 
itself and merely transmitted from it, first to the fixture 
and then to the milling machine. 

Another element on which there is practically no ex- 
isting knowledge is the difference in pressures exerted 
by cutters of different form or different design when 
taking duplicate cuts. It is true that a carefully cali- 
brated machine, equipped with a direct-connected motor 
drive and ammeter, provides the means of determining 
the difference in horsepower consumed by various cut- 
ters, but means have been entirely lacking for separat- 
ing the vertical thrust, the horizontal thrust, and the 
longitudinal thrust, and thus determining the specific 
exerted in three directions. 


pressures these 
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the bars to the crossheads are flexible to vertical loads 
so neither interferes with the action of the 
other. 

Heavy springs are used to put initial loads on each 
chamber so they will show loads in either direction. 
Guards are provided so that any desired lubrication 
or flooding of the cutter may be used. 

The dynamometer the capacity to 
loads of 25,000 pounds longitudinal, and 
of 4000 pounds in the opposite direction, vertical down- 
ward pressures of 10,000 pounds and upward pressures 
of 7000 pounds. 


System 


withstand 
loads 


has 


also 


The working surface of the working table is 16 
inches long by 10 inches wide, and is provided with 


The height of the working table above 
the The total size 
the dynamometer is 35 inches long by 


three T-slots. 
the bottom of 
of the base of 
14 inches wide. 

It is obvious that the dynamometer is 
valuable for manufacturers of both milling 
und milling cutters, as well as for shops where mill- 
ing operations are studied and given proper attention 
(as automobile plants and experimental shops), for 
laboratories and shops of technical schools and col- 
leges, etc. Problems attending standardization of ma- 
chines and cutters can be more readily solved with 
its aid, 


base is 8 inches. 


extremely 
machines 
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nose-prints of all pedigree animals would therefore 
prove an effective safeguard against this fraud.” 

The author is carrying out a further series of experi- 
ments to determine whether the patterns are permanent 
and remain constant in their form over a long period in 
the growth of the animal, and whether the differences 
are always as pronounced as in the case of these two 


animals. 


It is quite possible that the same method of identi 
fication could also be applied to dogs, and, if so, it 
would be a very simple method of establishing their 
pedigree. 

Trees and Climate 
- every country a subterranean reservoir exists at 

a greater or less depth below the surface. It is the 
level of saturation which, of course, varies from time 
to time according to the rainfall. At the sea, it coin- 
cides with the mean tide level, but it rises more and 


more on going inland, and it is the level to which wells 
must be sunk water appears in them. It is 
caused by the rain, which is usually said to run off to 
the extent of one-third; another third sinks in to form 
this reservoir, and the remainder is lost in evapora- 
tion. When following a river valley, one often notices 
a line of springs appearing at a certain level; this is 
when the valley been cut down to below the sub 
terranean reservoir, 
which then forms a wet 


before 


has 





Also, with different 
combinations of feeds 
and speeds, the effi- 


ciency of the milling 
machine varies and it 
is therefore important 
to have means of de- 
termining the actual 
cutter pressures, en- 
tirely independent of 
the efficiency of the 
machine or any part of 
its mechanism. 

In order to attain 
this object, the dynam- 
ometer shown in the ac- 
companying illustrations 
was This dy- 
namometer provides 
reading the 
pressures exerted on 
any milling cutter while 


devised. 


means for 








trough for it to run in. 
When the reverse is the 
the river 
great deal of its water 
by its percolating into 
the dry soil around and 
beneath it. In the Hast 
this last is very 
mon, so that rivers very 
often get and 
smaller the farther they 
go, till at last they dry 
up altogether. 

We see now that the 
denudation of trees has 
cumulative ill effects 
which tend to reduce 
the fertility of the coun- 
try. The reverse is also 
the case; a large growth 
of forests has accumu- 


cuse, loses a 


coll- 


smaller 








at work, in two direc- 

tions, the readings being lative good effects tend- 
tuken direct from the ing greatly to increase 
dials shown. The ap- the humidity of the air, 
paratus consists of a the equability of the 
working table which is temperature, and the 
supported by a_ base fertility of the region. 
plate, which is in turn The moisture in the at- 
bolted to the table of mosphere, largely sup- 
the machine. The ver- plied by leaves, has a 
tical downward or up- very great, but often 
ward pressure of the unnoticed, effect on a 
cutter is read direct climate. The aqueous 
from the left-hand dial. vapor is impervious to 
The longitudinal pres- heat rays, unless they 
sure of the cutter is come from ae greatly 
read direct from _ the heated source. In fact, 
right-hand dial. These The milling-machine dynamometer, as it appears when mounted for a reading. The insert indicates how much of it acts in much the 


are the pressures with 
which the designers and 
milling machines, as well 
are most concerned. However, if it 
obtain the crosswise pressure, that is, 


as milling cutters, 


also to 


users of 
is desired 
the pressure in 


line with the milling-machine arbor, as, for example, 
if it is desired to determine the end thrust pressure, 


of a spiral milling cutter or a face milling cutter, the 
dynamometer can be mounted crosswise on the table, 
and the pressure in question read from the right-hand 
dial. 

The work platen of the dynamometer is supported 
at each end by a wide plate fulcrum, their lower ends 
levers which carry a definite portion 


resting on two 


of the vertical load on the platen to a_ hydraulic 
chamber placed centrally under the work table. This 
chamber is connected with the left-hand gage which 


is graduated by trial in terms of the vertical load in 
pounds, 

The horizontal load is transmitted through 
which are flexible vertically, to the crosshead seen at 


and this 


bars 


the right in our larger photograph, cross- 
head transmits the load to the hydraulic chamber 
seen between this crosshead and the end of the main 
frame of the dynamometer. This chamber is con- 


nected to the right-hand gage by the pipe shown. 
The plate fulcrums carrying the loads to the levers 

are so constructed as to be rigid against vertical 

and cross loads, but flexible to longitudinal loads, and 


the upper picture comprises the dynamometer itself 


This instrument has proven extremely satisfactory 
and very sensitive under tests. Quite obviously its 
use is not confined entirely to milling machines, but 
it is equally adaptable for making tests on planers, 
shapers, and with slight variations, drill presses. 


Identifying Animals by Imprints 

N Discovery (British) for May, 1923, Mr. C. A. 

Mitchell says: “The most recent development of the 
use of imprints from the ridges of the skin has been its 
extension to the identification of cows. It has long 
been known that the patterns on the fingers of lemurs 
and the higher apes may be as complex in their char- 
acter as the human skin patterns, whereas the patterns 
of the ridges upon the friction skin of the lower 
monkeys are much simpler in character. In the case of 
a ruminant animal, such as the cow, it would be use- 
look for any characteristic patterns in the 
hoofs, but, acting on a suggestion sent to me from 
America, I have made a number of prints of cows’ 
and have found that the arrangement of the 
sweat pores follows distinctive patterns, which can 
therefore be used for the identification of these animals. 
The practical value of this discovery lies in the fact 
that it is not an uncommon practice for one cow to be 
substituted for another and more valuable one after 
the purchase has been completed. A registration of the 


less to 


noses, 


same way as glass. The 

heat rays from the sun 
pass freely through, but when the same rays are re 
flected back from the earth, the the water 
vapor acts as a screen to them. The atmosphere in this 
case is just a blanket like the greenhouse, 
with all the benefits which naturally accrue from it. 
This is the main why moist climates are so 
much more equable than dry ones. In a desert the day 
temperature often rises to 120 degrees or even 140 de- 
grees Fahrenheit in the shade, while at night it may 
fall below the freezing point. In a moist climate in the 
same latitude the daily range will be perhaps from 80 
to 85 degrees shade temperature in the day, and 65 to 
70 degrees at night. The hotter the climate the more 
marked are these effects. In the moist climate of Ben- 
gal, in the forested parts, the thermometer searcely ever 
reaches 90 degrees in the shade, whilst at night it is 
rarely below 80 degrees. In the same latitude in Bik- 
uueer Desert or in the Sahara, the temperatures have a 
diurnal range of perhaps 70 degrees or 80 degrees in- 
stead of and this is entirely due to the 
absence of moisture in the air. It follows, then, that 
the hotter the climate the more careful man should: be 
to preserve his trees, but unfortunately exactly the re- 
verse is usually the case, either from ignorance, want 
of fuel, or shortness of pasture.—Abstraci from article 
by Col. H, de H,. Haig in Discovery (British) for May, 
1923. 


glass or 
roof of a 


reason 


10 degrees, 
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Recently Explored Cave in New Mexico Which Rivals, If Not Excels, Mammoth Cave of Kentucky 


IN THE Guadalupe Mountains of New Mex- 
ico, twenty-four miles from Carlsbad and 
ten miles from the Texas line, there is a 
cave in limestone of Carboniferous Age, 
rivaling, if not excelling, the Mammoth 
Cave of Kentucky in the variety and 
unique forms of its stalactites and stalagmites, and in 








By F. Le Roi Thurmond 


Here was a study in the action of ground water in 
dissolving the calcium carbonate of the limestone and 
redepositing it in these grotesque and beautiful forms. 
This part of the cave is alive and active today, water 
dripping from and slowly depositing a part of its bur- 
den upon the innumerable stalactites, and a further 
quantity of it upon the stalagmites, which, through cen- 


Lack of time prevented further exploration. How- 
ever, according to Mr. White, there is a chamber some 
three-quarters of a mile to the westward, six hundred 
feet wide and five thousand feet long. This is probably 
the largest known chamber in any cave. There is also 
un underground stream and, seven miles from the por- 
tal, an abrupt cliff. Beyond this, nothing is known. As 

far as the actual dimensions of the 





the great dimensions of some of its 
chambers. 

The cave in question is little 
known, never having been fully nor 


ofticially explored, nor even exploited 
natural wonder, Its chief inter- 
est been that it contained quan- 
tities of guano from the excrement of 
fertilizer 


as a 


has 


bats, valuable as a because 


of the phosphoric acid and nitrogen 
it contains. 
The “Bat Cave,” as it is known lo- 


cally, was discovered in 1901 by J. L. 
White and Bige Long, who were hunt- 
ing deer when they observed a great 


swarm of bats coming out of a hole 
in the bed of a shallow ravine, De- 
scending by means of ropes, they 


found a gallery running for miles to 
the westward, and about two hundred 


feet deep, where the descent was 
made. The floor was covered with 
blocks of ‘limestone which had 
sloughed from the ceiling. Myriads 


of bats clung to the walls and ceiling, 
where they hibernated during the 
winter months, emerging only on sum- 
mer evenings to feed on flying insects. 

The cave was shortly afterwards 
exploited for the guano, the product 








various chambers are concerned, pres- 
ent figures are little more than more 
or less careful guesses, 

“How was this cave formed?” a 
member of the party asked. 

“Do you see that rusty streak in 
the roof where it is low enough to be 
illuminated by the torches?’ replied 
the geologist. “There is your answer. 
That streak is the line of a fault. 
Water charged with carbon dioxide 
has moved downward and along the 
plane of the fault, dissolving and car 
rying the calcium carbonate of the 
limestone with it. 

““And did you notice before we en- 
tered that the portal was in the bed 
of a ravine or draw? That ravine is 
the surface expression of the fault, 
and, after having been formed by ero- 
sion, it facilitated the formation of 
the cave by capturing the surface 
water, where it flowed parallel to and 
directly over the fault.” 

The importance of this cave as a 
natural curiosity has been discovered 
by the Department of the Interior. 
which is now engaged in surveying 
and mapping, with a view to creating 








being shipped to California, where it 
fertilizer, or 


was manufactured into 
applied in the natural state to the 
soil of orange and other fruit lands. 


The writer, in company with Mr. White, one of the 
discoverers, recently visited the cave and spent seven 
This time, was sufficient 
quarter of known parts 


how ever, 
the 


hours underground. 
to visit only about a 
of the cave. 


One of the many caverns of the Carlsbad Cave, located near Carlsbad, N. M., showing 


the beautiful stalactites and stalagmites 


turies of centuries, grow toward each other until they 
meet and coalesce in columns of exquisite form and 
marvelous beauty. Numerous factors are involved in 
creating the varied forms; stalactites—slender, cylindri- 
eal and fragile, or conical, massive or finely tapered ; 
stalagmites like the petrified stumps of trees, or domes, 
minarets and spires. 


it and an adjacent area a National 
Park for the enjoyment of the whole 
people. 


Edison’s First Incandescent Light 

T the present time, according to a “History of the 
Electric Light” issued by the Smithsonian Institu- 
tion, there are 350,000,000 incandescent lamps in use in 
the United States and about an equal number in use in 
foreign countries. 
When Edison first began the study of the inean- 
descent light in 1879, there were sev- 





The cave is entered by means of a bucket attached 
to a cable and operated by a hoisting engine. The 
descent is 180 feet. The part of the 
cave near the entrances—there are 
three of them in a half mile—is the 
oldest in point of development and 


decay, because, being clese to the sur- 
face, the rock not thick 
enough to retain sufficient water con- 
tinuously to cause the steady drip 
into the caverns below, but fragments 


abeve is 


of broken columns in the debris 
underfoot indicated that these cham- 
bers were once adorned with many 
large stalactites and stalagmites be- 
fore erosion hod removed the great 
thickness of limestone above, and 
earth movements had shaken them 
down with the masses of limestone 
which covered the floor to an un- 


known depth. 

Traveling westward through a series 
of chambers which widen and narrow, 
sometimes climbing or descending 
steeply for several hundred feet, we 
reached an estimated depth of 750 
feet, about one and three-quarter 
miles from the portal. 

Here were a number 
known as “The King’s Palace.” 
it was a palace fit to house a king of 


of chambers 
Surely 








eral commercially established are 
light systems in use in the United 


States. All these systems operated on 
the “series” system, the only system 
for distributing electricity known at 
that time, In this system current gen- 
erated in the dynamo armature flowed 
through the field out to one 
lamp after another over a wire, and 
then back to the dynamo. There were 
no means by which one lamp could be 
turned on or off without doing the 
same with all the others on the cir- 
cuit. Edison realized that while this 
was satisfactory for street lighting, 
where were generally used, it 
never would be commercial for house- 
hold lighting. He therefore decided 
that a practical electric lighting sys- 
tem must be patterned after gas 
lighting, with which it would compete. 
He therefore made an intensive study 
of gas distribution and reasoned that 
a constant pressure system could be 
made similar to that of gas. The first 
problem was therefore to design a 
dynamo that would give a constant 
pressure instead of constant current. 


coils, 


ares 








the underworld! In one of these crys- 
tal-laced chambers one might discover 
a sleeping princess ensconced upon a 
jeweled couch. Other chambers of 
greater size might have been plutonic council halls, 
grotesque thrones surrounded and canopied with crystal 


forms as curious and weird as ever conceived by poet 
or drunken brain. The imagination, unlabored, might 
discover gnomes and ‘trolls‘and all the queer little 


people who live in the sublight of poetic fancy. 


Another view in the Carlsbad Cave. One room alone in this cave is estimated to be 
one mile long and one-quarter mile wide with ceiling 100 to 300 feet high 


A fascinating aspect of the pendent forms is the 
wonderful musical notes given out when they are caused 
to vibrate. Striking lightly with a broken fragment 
will produce notes of marvelous purity, notes as deli- 
cate and sweet as those of a bird, or deep and sonorous 
like the pipes of an organ. 


After many experiments, Edison 
was successful, and in 1879 he made 
a dynamo which met every require- 
ment and, in the same year, a carbon 
lamp in which the filament consisted of a carbonized 
piece of ordinary thread. On October 21, 1879, current 
was turned into the lamp and it lasted forty-five hours 
before it failed. A patent was applied for on November 
4th of that year and granted January 27, 1880. All in- 
candescent lamps today embody the original features, 
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of a lock socket. Lastly, it is possible to 





Tested for a Million Volts 
YLECTRICAL testing on a huge scale 
—4 is provided for in the factory at Frei- 

burg, Saxony, where porcelain insulators 
for the continental market are produced. 
A gigantic experimenting stage has been 
erected, specially designed for the testing 
of the porcelains under voltages of a mil- 
An idea of the size of this 
testing-stage, as well as some notion of 
the magnitude of electric discharges at 
this high potential, may be got by looking 
for the man in our photograph. 


lion or more, 


A Gasoline Rail-Car of Power and 
Stability 
Mok difficult than the problems pre- 
4 sented to most gasoline rail-cars are 
the operating conditions on the Nevada, 
California and Oregon Railway. The track 
is of the narrow gage of three feet, which 
would make it seem almost inevitable that 
stability would suffer to some degree. The 
altitude ranges from 4500 to 5500 feet 
above sea level, at which the air is appre 
ciably leaner in oxygen than in 
places where automobiles do heavy duty. 


most 








use a lamp of unusual voltage, which will 
thus be too high or too low for common 
use; hence there will be no temptation to 
steal it. 

One variation of the “different-socket” 
plan is to employ a socket with a left- 
hand thread. Incidentally, this is the. 
method used by the New York City Inter- 
borough Rapid Transit R. R. to prevent 
the 40-volt emergency lamps from being 
used in place of the regular 130-volt bulbs ; 
the former, having left-hand threads, will 
not fit any socket except those especially 
intended for them. Another variation of 
this idea is the use of a lamp with a bay- 
onet base, as sockets to fit such bases are 


practically unavailable to the general 
public. 
However, probably the most effective 


and most practical plan so far tried has 


been that of the lock socket. The lock 
socket is difficult (although not impos- 
sible) to remove without the key. More- 


over, the very fact that it is locked acts 
as a deterrent. 
One form has a “dog” which is pivoted 








But the vehicles illustrated herewith have 
been conspicuously successful under these 
conditions. On the fastest trip recorded, a 

100-mile stretch was made at an average speed of 35 
miles per hour, negotiating grades as steep as 21%4 per 
cent, with 28 passengers. Speeds as high as 55 miles per 
hour have been attained. On the initial run of 520 miles 
the gasoline cars average 11 miles per gallon, and refill- 
ing the radiator and crankcase called for the addi- 
tion of only one quart of weter and one pint of oil. 

These cars are 32 feet long, 


German plant for testing porcelain insulators at high voltages 


To Prevent Lamp Thefts 
R AILROAD companies and other large users of elec- 
tric light bulbs are up against the problem of pre- 
venting the bulbs from being carried off surreptitiously 
by persons who prefer to get their bulbs for home use 
in this way rather than pay for them. A writer in the 
Electric Railway Journal of June 15th, discusses the 


so as to permit the lamp to be inserted 
without difficulty, but which “bites” when 
an attempt is made to unscrew the bulb. 
It is easily unlocked, however, with the proper key. 
The Brooklyn Rapid Transit Co. has adopted a form 
of lock socket which has an interior shell that turns 
freely within the outer casing; consequently the lamp 
-annot be unscrewed until the key is inserted to engage 
the slotted base and thus prevent rotation. As the 
socket simply turns, the thief is not tempted to apply 
brute force to the lamp. 





over all, and eight feet high 
from rails to roof, They are 
operated, like any well con- 
ducted automobile, by a sin- 
gle man, from the front end. 
They carry four-cylinder mo- 
tors, 414-inch bore and six- 
inch stroke. The motor is 
placed behind the rear axle, 
eliminating all revolving 


parts in front of that point, 
ind enabling the car to be 
hung very low—14 inches 


from top of rails to floor of 
car. Also, the noise and dirt 
of the motor are left behind 
on the right of way to a very 
large extent through this 








Better “Gas” 
A SURVEY just made by 


ts the Bureau of Mines 
:. shows that there has been 
an upward trend in the qual- 
ity of gasoline sold at the 
curb in several well distrib- 
uted cities of the United 
States. The “gas” vaporizes 
easier. This is the quality 
the motorist most wants, 
especially in cool weather 


when the rhythmie rasping 
of the self-starter is so per- 
sistently heard. Contrary to 
general belief, however, there 
is little difference in actual 








construction. The car weight 
is 16,000 pounds. The 
commercial 


cars 


ire built by a 
coneern, and are available in even narrower gages 
than the one used on this line. In all sections of the 


ountry, the railroads are turning to the gasoline car asa 
ineans of meeting the problems of the short line and the 
ine on which traffic is not heavy enough to support 
the conventional steam train. Gasoline-car manufacture 
will doubtless become a growing specialty in the pres- 
ence of this newly created demand. 


Narrow-gage rail-car whose gasoline-driven motor is located behind the rear axle 


several possible plans which have been tried to dis- 
courage the practice. 

The simplest of these, although probably the least 
effective, is to mark the lamps in such a way that they 
are easily identified. 

Another plan is to use a base that will not fit a 


standard fixture. A third expedient is the employment 


power value between the low 
and high volatile gasolines, 
and this difference favors 
the low volatile fuel. When one descends along the 
scale to kerosene the fuel value is higher than gasoline. 
However in common practice the gas of high volatility 
is more eagerly sought than the low, both for the reason 
that it enables easier starting, and because in the 
average motor it is vaporized better and the motor has 
a harder “kick.” After all, it is not the theory but the 
kick of it that we want. 





High-Altitude Tests Without Leav- 
ing the Ground 

UR cover this month shows the testing 

chamber for prospective aviators now 
in use at the French experiment station at 
Bourget. This chamber is intended to 
show what will happen to the candidate's 
respiration and to all his other anatomical 
functions at high altitudes. The atmos- 
phere in the chamber is exhausted to a 
point corresponding with the altitude for 
which the test is to be made. Every pro- 
vision is made for effective use of the ap- 
paratus. Thus, while there is naturally no 
escape for the unhappy candidate until the 
test is completed, it is recognized that the 
examining doctor himself may be less effi- 
cient under high-altitude conditions than 
normally. The matter of pressure is per- 
haps not so serious under this head, but 
that of oxygen is; so the doctor wears an 
oxygen mask that insures his normal res- 
piration. All the controls for the appar- 
atus are in duplicate, one set being inside 
the test chamber and one outside, so that 








Portable Grandstand of Structural 


Steel 
NEW portable grandstand has re- 


cently been developed by the Depart- 
ment of Plants and Structures of New 
York City. The framework of the stand is 
built of structural steel units 5 feet long 
and 1 foot 5 inches high. The units are 
assembled to form the risers of the stand. 
Car bolts are used to fasten the sections 
together. Longitudinal sway braces of 1144 
inches by 1144 inches by 144 inches angle 
iron are bolted in between opposite panels 
of adjoining risers as the stand is erected. 
The risers are spaced 5 feet apart. The 
flooring of the stand is made up in sec- 
tions 1 foot 8 inches wide and 10 feet iong, 
secured to the risers by clips which extend 
under the flange of the top angles of the 
riser frames. The seats are supported on 
pipe pedestals bolted to the floor sections. 
The method of construction eliminates a 
great deal of the liability of the stands to 
collapse, and provides clean seats separate 
from the platform, Erection and demolition 
are very much more expeditious than with 








the entire operation of the test may be 
regulated from within or from without. 


Better type of portable grandstand, developed by New York’s municipal engineers 


the more familiar type of portable stand. 
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The “Horse-Hair Snake” 
An Account of the Extraordinary Life History of 
One of Our Common Worms 


By Leon Augustus Hausman, Ph.D 


Assistant Professor of Zoology, 


mmm LLL the inquiries of modern biological 
F LV, | science into the life-history of the “horse- 
X/ | hair snake,” another of those pleasing 
fancies of our childhood i.e., that horse 

/ | hairs placed in a tub of water would turn 

——— into snakes, is forced to take its place in 
the realm of the fabulous. In this instance, however, 
science supplies us with a story concerning the life of 
the horse-hair snake far more extraordinary than that 
of which her researches have deprived us. 

The belief in the transmutation of inanimate objects 
into animate beings is as old as the human race. The 
belief in the transmutation of horse hairs into snakes 
is perhaps the last to lose its hold. We find mention of 
the horse-hair snake in Shake eare’s “Anton) nd 


Scene 2; 


Cleopatra,” Act 1, 


“Much is breeding, 
Which like the courser’s h iir, hath yet but life 
And not a serpent’s poison.” 


Sir Thomas Browne (1605-1682) in his celebrated 


“Pseudodoxia Epidemica,” or Vulgar Errors, of his time, 


does not list this notion as erroneous, and since we 
may not suppose that so scholarly and singularly acute 


a collector of contemporaneous superstitions and legends 
belief in transmutation, we 
infer that he also gave it In view of 
intricate life history of the horse-hair 


ignorant of the this 


was 
may acceptance, 
the surprisingly 
snake it is not surprising that the belief in its miracu- 
lous metamorphosis from a horse hair has lasted well 
down into the twentieth still persists in 
remote rural districts, and among children, to the pres- 


century, and 
ent day. 

The hair snakes, or 
more properly termed, belong to the Family 
and the Genus Gordius, a group of animals placed very 
low down, in the ascending scale of animal life, or, to 
be precise, between the Flatworms (of which the liver- 
flukes and and the 
Starfishes as formerly 
supposed, at all allied to the forms, such 
as the common earthworm, 


should be 
Gordiidae, 


hair worms, as they 


representatives) 
not, 
higher worm 
The hair worms resemble 


tape-worms are 


Sea-Urchins, ete. They are 


Rutgers College 

















Fig. 2—Mass of Gordius twining together in a typi- 
cal “Gordian Knot” amid water plants 


hairs (Fig. 2.) 
yellowish forms, 
and slightly 


MOOTS ol 
pools, old 


animated horse 
brownish or 
foot in length, 


Roadside ditches, 


nothing so much as 
They are slender black, 
from three inches to a 
tapered at end. 
watering troughs, and the shallow edges of small lakes 
and ponds are their favorite habitats (Fig. 1.) They 
seldom inhabit running streams. When active they are 
engaged, usually, in making their way slowly and appar- 


either 


ently rather ineffectively through the water by a lan- 
guid undulatory motion of the slender body, or writh- 
ing about among submerged vegetation. Frequently 


many individuals may be found intricately knotted and 
twisted together into a ball, sometimes to the number 
of a hundred or more, which, being reminiscent of the 
famous Gordian knot of Alexander the Great, has given 
the family its name. Great nun:bers of Gordian worms 
often appear suddenly in pools and ditches which, just 
before, were apparently free from them, and following 
such appearances tales have sprung up attributing their 
presence to a rain of worms. 

The female Gordius, distinguished from 
her acuminate, instead of bifurcated tail, after fertili- 


the male by 
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pad 


zation deposits her very minute eggs 
long deli- 


(which are 


sheathed in a 
gelatinous strand resembling a 


and 


cute 


sewing thread) on the stems 
submerged aquatie plants 
both 
flat- 


genital 


leaves of 


(Fig. 3.) Before fertilization 


round, but become 


seVess nre 
tened after the loss of the 
products, 
After about 
velops from each ezg a minute larva, 


four weeks there de- 








must trust to luck, of a seemingly 
most capricious sort, to be carried 
into the immediate vicinity of 
water. Without the close proximity 
of water, upon its emergence from 
the Harpalus, it would die at once, 
Only those worms whose hosts fall 
into the water or are carried awa) 
by floods, probably ever arrive at 
full maturity. 

It will be seen that the chances of 
the particular sequence of circum 
stances favoring the growth of any 
individual larva into a mature hair 
worm must be very meager indeed, 
and only a very minute proportion 
of hair worm larvae probably ever 
complete their life cycle. Indeed, it 
we contemplate the dangers of de 
struction which the hair worm must 
avoid on its journey from youth to 
maturity it seems truly miraculous 
that any should be able to make the 








about 1/450 of an inch in length and 

vastly unlike the parent, having a 

segmented body, and bearing on the Gordius 
head a formidable protrusible bor- 

ing apparatus consisting of stiff chitinous rods. About 


the base 
tubercles each bearing a decurved spine. 


of the boring proboscis is grouped a series of 


This creature 

















Fig. 6—Predaceous ground beetle (Harpalus), within 
whose body the Gordius young grows to maturity 
after leaving the Mayfly larva 


actively in the water for a short time, 
into the soft parts of the body 
young of an insect), very 


about 
and then bores its way 
of some aquatic nymph (.e., 
commonly selecting the nymph of some common Mayfly 
(Fig. 5.) Within the body of the young Mayfly the 
Gordius larva loses its boring proboscis and its tubercle- 
the posterior portion of the body elon- 


Swims 


bearing spines; 
gates, and the creature grqws into a young hair worm. 
At this stage it leaves the body of its first 
rather dramatic manner, and takes up its existence in 
This second host is often 
(Fig. 6), and the trans- 
ferrence of as the result of the de- 
vouring of the first host by the Within the 
body tissues of the Harpalus 


host, in a 


the body of its second host. 


the common Harpalus beetle 
hosts comes about 


second ! 


Fig. 1—Roadside ditches, a typical 


journey, and reach the goal of all 
life, the period of sexual maturity 
and reproduction. 

Only the most 


habitat 
important of the 
dangers of destruction are here listed; there must be 
many more of which we have little knowledge. It may 
be because of the unusually large number of hazardous 
vicissitudes in the life of the hair worm that there has 
come about a very interesting and unusal functional 
adaptation of the genitalia, whereby the worms are able 
to reproduce themselves before they become fully adult 
in their other body structures. Another apparent pro- 
vision which nature has made as a counterbalance to 
the great mortality of the hair worm, is the remarkable 
ability in egg production. It has been estimated that as 
many as six million eggs can be laid by a female in one 
season ! 

While the larvae feed upon the fatty portions of the 
bodies of their hosts, the adults take no food, and in- 
deed, can take none, for the mouth is functionless and 
is stopped by a cuticular plug. Thus the adult life is 
merely a short period for mating and egg-laying, and 
the hair worm passes the greater part of its existence 
as an internal parasite. From one to five individuals 
have been found in son.e insects, and during the last 
stages of their existence as internal parasites the wornis 
may be coiled up among the viscera of their 
and may even extend through the thorax and up into 
the head! The weight of the worms is often greate: 
than the combined weight of all the internal organs of 
the host! 

Hair worms have also been found in the bodies of 
crickets and grasshoppers, forms which feed upon vege 
tation. In such cases the hair worms may have become 
prematurely freed from the bodies of their hosts by the 
death and disintegration of the latter, and consume: 
with the foliage on which they may have fallen. The 
presence of hair worms, likewise, within the bodies of 
snails, of the higher vertebrates, and even of man, is 
probably also to be ascribed to accidental ingestion. 

Much investigational work still remains to be done 
in this fascinating little corner of biological research. 


hosts, 





beetle the young hair worm 
and 


eSCa pes 


completes its growth, 
later emerges and 
into the water in the form in 
which we are accustomed to 
see it. 

There are many 
tudes in the life of the hair 


vicissi 


Upon the emergence 
from the egg it 


worm 
of the larva 
must first escape the devour 
ing maws of numerous 
fishes, and the gullets of a 
host of forms of 
aquatic life. Its first 
the Mayfly or other nymph, 
must then be stranded upon 
dry land (commonly by the 
drying up of the pool), and 
prey to a 


vast lower 


host, 


next must fall a 
hungry Harpalus beetle. The 
hair worm must, in its tran- 
sition from Mayfly to beetle, 
evade the cutting mandible 

















of the latter, and be lodged 
unbitten, within its stomach. 
Upon arriving at maturity 
within the body tissues of 
the beetle, the hair worm 


of a common Mayfly. 


Figs. 3, 4, and 5—Female Gordius twining about the stem of a water plant and 
laying eggs. g: Gordius; e: eggs. The adult A and the young or nymph B 
It is within the body of the latter that the free-swim- 
ming larva of Gordius passes the early stages of its life 
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Where Bridges Are Built in the Dead 
of Winter 
HE Tanana River Bridge, recently completed as the 


last link in the Government’s Alaska Railroad, is 
unique in several respects. Measuring 700 feet from 


pier to pier, it is the second longest single-span railroad 
bridge, being exceeded only by a similar bridge in St. 
fifty miles from Fairbanks, the 
is the farthest north of 
the dead of winter, 


Louis. Approximately 
“Golden Heart” of Alaska, it 
big bridges. It was constructed in 
with a temperature running for days at a time between 
nO and 60 degrees below zero. 

With its completion, the Alaska Railroad 
ates on a standard-gage track from Seward, an all-year- 
a two-day, all-daylight 
completed, narrow- 


now oper- 


open seaport, to Fairbanks on 
schedule. Before the bridge 
gage was used from the north bank of the Tanana river 
from Seward to the 
Crossing of the river at 
two ferryboats, the 
when 


was 
to Fairbanks, with standard-gage 
south bank of the 
Nenana made in 
“Midnight Sun” and the “Matanuska.” In winter, 
the ice in the river froze to a thickness of three to four 


river. 


was summer by 


feet, a narrow-gauge track was laid on the ice and trains 
the nerth brought across the river to 
meet the standard-gage trains on the south 
the time for the spring breakup approached, the tracks 


from side were 


side. As 


were taken up and dog teams and sleds were used to 
transport freight and passengers over the crossing. 

Erection of the main truss took place during the cold- 
est weather in Alaska, when, for short periods of time, 
the temperature drops us low as 50 or 60 degrees below 
zero. As the ice goes out of the Tanana river not eurlier 
than May 12th, if the bridge were built 
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a joint tariff on freight ship- 
ments from river points to 
Tacoma or Seattle. The first 
large shipment, consisting of 


several carloads of high 
grade lead-silver ore, was 


received at Nenana early in 
June. 

Fairbanks, the interior ter- 
minus of the railroad and 
the center of lode and placer 
gold mining, is now in al- 
most daily communication 
with the outside world. 
Prior to the advent of the 
railroad it had to depend on 














dog sleds in winter and the 
only less uncertain = river 
boats in the summer. 


The Largest Swimming Pool for Ten 
Thousand Swimmers 

HE largest swimming tank in the world has just 

been completed in San Francisco as an integral part 
of the great park and playground program planned for 
this city. It is of reinforced concrete, 1000 feet in length 
and 100 feet for a center portion which 
measures 150 feet Accommodating 10,000 swim- 
mers, it cost approximately $80,000, The tank is located 
miles south of the Cliff House and about 
The fact that ocean water is 
with its salt-water content, 


wide, except 


acTOSS, 


three 
150 yards from the ocean. 
used in the 


about 


to be pool, 


The three-foot concrete footings on which rest the expansion seams 


the weight of the cement) as an integral waterproofing 


of the mass concrete, 


The floor slab is five inches thick—4'4 inches struc 
turally and one-half inch cement finish on the inside. 
The cement finish was made by using a 1:2 mix Port 


land cement mortar, to which was added for each sack 
of cement five pounds of a waterproofing compound. 
The entire inner surface was finished with this mixture 
to overcome the chemical action of the salt water on 
the concrete and to give a smooth and even finish to 
the interior of the tank, thereby preventing possible 

growth of algae. 
The walls are divided into 60-foot sections, at 
points there are expansion joints, consist 


which 


ing of wedge-shaped joints, forming a key 





during the summer it would be some time 
in June fulsework could 
lished across the river, which would leave 
but a three months period before the “ice 
run” in the fall of the year. In addition, 
falsework would be endangered during the 
summer months should the big 
floods take place. These occur frequently, 
carrying driftwood as large as full-sized 


before be estab- 


one of 


green cottonwood trees, with roots and 
branches intact, which have been swept 


away by the flood in the process of bank 
erosion, As the formation of solid ice 
usually is complete by the end of October 


and it remains in place until May, this 
six-month period was selected in which to 
erect the bridge and remove the false- 
work. 


The bridge was built at a cost of $1,084.,- 








which interlocks the two wall sections, 
The seam is composed of five strips of ex 
pansion seams and two 4%-inch, 13-gage 
copper sheets, put in to eliminate any pos 
sible chance of the penetration of salt 
water from the pool into or through the 
concrete, and also to prevent ground water 
from entering into the concrete at the 
joints. 

The swimming pool is filled with ocean 
water pumped by a 12-inch centrifugal 
pump with a capacity of 5,000 gallons of 
water per minute. The weter is pumped 
through a 16-inch steel pipeline 750 feet 
in length, extending 200 feet beyond the 
zero tide level and resting on a concrete 
pier, thus assuring clean ocean water at all 
times. The tank is drained by gravity, the 
water passing out through the 16-inch 








$12.42, including the cost of changing the 

line of approach and transportation 

material. This is approximately $200,000 

less than the initial estimate. The total 

length end to end of steel is 1302 feet, and the total 
length from the south end of timber structure to the 


face of the parapet of the north abutment is 4185 feet. 
The bridge has a clearance of 47 feet above mean sum- 
mer high water, which is ample for river steamers de- 
signed to proceed beyond Nenana to the upper river. 
The single span of 700 feet, crossing the river from 
shore to shore, makes the bridge oblivious to any ice 
movement in the spring breakups. 

Nenana, the townsite at which the bridge is located, 
is a transfer point for shipments down the Tanana and 


Yukon rivers, and the Alaska Railroad has established 


of The bottom of the 14-foot diving pool, showing the flow of ground water which 


has to be taken care of 


has necessitated many special features of construction. 

Excavations for the tank were made entirely in sand. 
Kight-inch drain tiles were placed below the bottom 
of the tank for the purpose of taking care of the hydro- 
static pressure. These tiles drain into three fresh- 
water wells, from which the water is pumped by elec- 
trically driven pumps and used for irrigating the munic- 
ipal golf grounds about a mile and a half distant. The 
hydrostatic pressure is very great, as the level of the 
ground water is the same as that of the salt water in 
the pool. If provision had not been made for pumping 
this fresh water from under and around the pool, the 
concrete bottom would bulge 
upward when the pool was 











emptied. 

The bottom of the tank is 
interlaced with expansion 
seams running longitudinally 
and transversely, the longi- 
tudinal seams being 42 feet 
apart. These expansion 
seams rest on five-inch rein- 
forced concrete footings, 
three feet wide. This foot- 
ing has Been given sidewalk 
finish and painted with coal 


tar to permit a bond be 
tween the floor slab and 
footing, thereby making ex- 


pansion possible without dis- 
ruption of either floor slab 
or footing. The expansion 
joints are calked with one- 
inch spun oakum, and the re- 
mainder of the seam poured 








The Tanana River railroad bridge in Alaska, of a single span to make it safe 
from ice and freshets, and built during the winter while the river was 


heavily frozen over 


with plastic asphaltic ce- 
ment. To the concrete mix- 
ture was added hydrated 


lime (equal to 5 per cent of 


steel pipe. However, five feet of the 14- 
foot diving pit will be drained by a special 
water pump the diving pit is 
the sea), thus making a total of 
will be necessary to operate the 
tank will hold 6,300,000 gal- 


salt (as 


below the level of 
six pumps that 
pool. The swimming 


lons of water. 


Nature May Have Something Else Up 
Her Sleeve! 
IL, wells, which, as all the world knows, produce 
crude oil—and some of them a very low grade of 
crude at that—can produce something else. 

At least, one well can, and is doing it, steadily, day 
by day. That is a well located on Swaggart farm, a 
mile east of Deer Creek, Grant County, northern Okla- 
homa. This well is making about 1500 gallons of pure, 
high gravity gasoline, testing 70 gravity, every day, at 
4000 feet. The owner of this well has taken the oppor- 
tunity to tank the daily production and put it on the 
market at 10 cents a gallon. It is being sold to scores 
of Grant County truck and touring car owners, who 
formed a waiting list soon after the well started mak- 
ing gasoline. 

Natural gusoline is not unknown to the oi! industry— 
in fact, what is known as natural or casing-head gaso- 
line is an important end of the oil business. However, 
in this case the gasoline flows from the well and is not 
recovered or collected from the gas flow, as is the case 
with ordinary casing-head gasoline, 

Geologists differ as regards geological conditions re- 
sponsible for the gasoline flow, except to declare that 
conditions underground must have been such as to per- 
form in a certain manner the refining process which 
man ordinarily uses to extract gasoline from crude oil. 
At any rate, the well owner and the public which buys 
the gasoline have reduced the complicated oil business 
to a simple thing in this case, whereby the production, 
refining, transportation and marketing of gasoline are 
completed practically in one operation. No other wells 
of the Deer Creek field produce other than a fairly good 
quality of crude oil. 
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THE SPLIT BETWEEN THE MAKER OF BR 
AND THE MARKETING ORGANIZAT| Kiesing 


PRODUCTION VERSUS 
DISTRIBUTION COSTS OF 
BREAKFAST FOODS 








™ WHERE THE GROCERS 
DOLLAR GOES 























“WHERE THE COMMISSION MAN'S DOLLAR 
GOES WHEN HE BUYS FRUIT AND VEGETABLES 












WHERE THE MONEY GOES __. 
WHEN WE BUY OUR CLOTHES 





WHAT WE PAY FOR PRODUCTION 
AND FOR MARKETING OF ORANGES 





WHERE THE DRY-GOODS 
DOLLAR GOES 








Graphical display of the way in which the dollar with which certain commodities are bought is split between producer, carrier and distributor 


The Science of Distribution 


An Authoritative Survey of the Devious Channels that Lead from Producer to Consumer 


HEN our grandfathers wore homespun 
clothes, raised most of the food they ate 
und chopped the’ wood for their home fires, 
the cost of distributing the essential com- 
modities was practically nil. But: 








“Cities grew and became the market 
places of agricuiture. Inventive genius perfected ma- 
chines to relieve more and more hand labor and to 
produce goods in greater volume. Working days became 
shorter and time and opportunity for recreation became 
greater. Education and travel created a desire for com- 
fort, convenience and refinements not dreamed of in 
earlier generations. Invention after invention revolu- 
tionized habits and customs. Electricity added to the 
length of the day by lighting cities and providing means 
of rapid, comfortable locomotion. Telephone and tele- 
graph extended communication and nationalized indus- 
try, commerce and finance. 

“Refrigeration revolutionized the transportation and 
storage of food products and changed the living habits 
of the Nation. Fruits, vegetables and fresh meats were 
transported to distant markets, the production of the 
whole country was made available to the large con- 
suming centers and crops of seasonal production were 
offered to consumers throughout the greater portion of 
the year. The consumer came to accept unusual service 
and convenience as a matter of course and finally to 
demand more. Each new service and convenience drew 
additional people into the activities of distribution. 
Time-saving, convenience, comfort and satisfaction be 
came the determining factors in the excellency of serv- 
ice. More and more facilities were created, more and 
more people were engaged, with a constant upbuilding 
of expense, until we now hare reac hed a point where it 
costs more to distribute and serve than it costs to 
produce.” ’ 

The above is not the work of an imaginative writer, 
but is quoted from the report of a Congressional com- 
mission. This “Joint Commission on Agricultural In- 
quiry” has just completed the most remarkable docu- 
ment of the kind ever compiled. Congress in the réle of 
scientific investigator is at least something of a novelty 
But this report assumes the dignity of Science; noth- 
ing less 

For the first time it lays before us accurate figures 
and facts on the cost of producing and distributing a 
great many of the commodities we have come to regard 
as essential. For the first time we are given a basis for 
sound judgment on such mooted questions as “the high 
cost of living” and “profiteering,” and, as might be ex- 
pected, the average conceptions on these questions are 
far from anything warranted by the facts. For the first 
time we are given definite conclusions on how condi- 
tions may be bettered—conclusions arrived at by the 


same methods used by the bridge builder for deter- 
mining the structure of a truss or the size of the 
foundation. 

This knowledge has been gained with the most pains- 
taking care. When the committee was appointed, with 
Representative Sidney Anderson of Minnesota as chair 
man, it was instructed to investigate “the present con- 
dition of agriculture, the cause of the difference between 
the prices of agricultural products to the producer and 
the ultimate cost to the consumer, the comparative con- 
ditions of other industries and the prices of other prod- 
ucts, and the marketing and transportation facilities of 
the country.” Similar investigations have been ordered 
before; they have come rather to be expected as a 
graceful gesture on the part of Congress, even though 
they mean little or nothing. But this commission was 
nothing if not thorough. 

The first difficulty encountered was the rather star- 
tling discovery that “there were practically no funda- 
mental data of a government or public character with 
respect to marketing and distribution, and it was there 
fore necessary for the Commission to undertake a pio- 
neering effort to secure from original sources the basic 
facts upon which a consideration of the problems of 
distribution might be predicated.” 

With a view of securing technical assistance and to 
secure the cooperation of the trades affected, the Com- 
mission set up in each trade or industry a committee 
whose function it was to assist the Commission in 
securing and correlating the information desired from 
the trades. For instance, the Commission set up a retail 
grocers’ committee, a food manufacturers’ committee 
and similar committees in the trades dealing in dry 
goods, clothing, shoes, hardware, meats, etc. 

With the assistance of these committees, question- 
naires were worked out, designing to reflect, over a 
period of vears beginning with 1913 and ending with 
1921, the actual price ranges of representative commod- 
ities distributed by these trades. These, as far as pos- 
sible, reflected the portion of the consumer's dollar 
taken by each distributer, manufacturer or producer. In 
this way it was possible to check the figures submitted 
in the questionnaires of a given trade with the figures 
submitted by other factors in a chain of distribution 
and to obtain substantial accuracy in the figures ob- 
tained through the questionnaires. Fifteen thousand 
questionnaires were sent out and returned, covering a 
total of more than 200 commodities. 

A single instance will illustrate the effort that went 
into the report. The committee on department stores, at 
its own expense, rented two floors of a New York sky- 
scraper and installed there a large force of accountants 
and assistants, who worked steadily for some months 
assembling and condensing the facts about department 


stores. The final result was a table of figures, which 
occupies just one page of the voluminous report. And 
yet that table contains facts which never before were 
available, which were invaluable in reaching a final 
conclusion. 

And what of the facts as finally adduced? Are they 
worth all of this trouble? Is there really anything 
wrong with our system of distribution? If so, what is 
it, and is there a remedy? 

The facts show unquestionably what we have only 
surmised before: that in many details our system of 
distributing the common commodities of life is wrong. 
For instance, of each dollar spent for bread in the 
United States in 1921, only about fifty cents represents 
the actual cost of the bread, baked ready for your table. 
The other half of the ultimate cost represents what was 
spent on service, transportation and selling costs in 
getting the loaf from the bakery to your table. 

Of each dollar you spent for rolled oats in 1921 only 
30 cents went to the maker for his completed, boxed 
product. It took 70 cents to transport and sell the oats 
to you. A dollar’s worth of oranges cost only 41 cents 
to produce and harvest ready for market. Of each dol- 
lar you spent for clothes, 31 cents went for the cost of 
distribution—the cost of selling the clothing to you. Of 
every dollar spent for shoes, 28 cents went for 
distribution. 

The freight bill on a carload of cabbage shipped from 
Texas to the big Northern markets was about six times 
as much as the original value of the cabbage in Texas. 
Most of the fruits and vegetables from California, con- 
sumed in the East in such large quantities, incur freight 
bills as great as or greater than their first value. An 
investigation of 9476 representative carloads of fruits 
and vegetables sold at wholesale in Boston, Chicago, 
New York, Philadelphia, Pittsburgh and other large 
cities showed that about 60 per cent of the wholesale 
price was paid by the shipper for the commodity, that 
about 32 per cent went for freight charges, about 2 
per cent for miscellaneous handling charges and about 
2 per cent for profit. 

Incidentally, the profiteering bugaboo which has been 
raised in the last few years has been roughly handled. 
In nearly every line examined there is a definite trend 
toward smaller and smaller profits. Indeed, during the 
period of highest prices, when the cry of profiteer was 
loudest, many industries sustained a loss. In 1913 the 
profit to the manufacturer on canned milk was about 
12 per cent. In 1918 the profit was a fraction of 1 per 
cent; in 1920 the industry showed a loss of 3.15 per 
cent and the profits in 1921 were about 4 per cent. 
Most other commodities followed the same trend. Un- 
doubtedly, in many cases, the charge of profiteering 

(Continued on page 445) 
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The mounting of the neon tube on the disk (left), 
and the visible indication of the wave-form of the 
current supply that is secured on rotation 


Recording Alternating Current Wave Forms 
A® is well known, the recording of wave forms of 
4 alternating current supplies is in these days an 
important process to the electrical engineer. Various 
types of oscillographs have been devised and applied 
for the purpose, but all are relatively expensive and 
complex pieces of apparatus. On the occasion of a visit 
to the recently opened research laboratory at Wembiey, 
England, a new and very simple apparatus for tracing 
wave forms was shown. The apparatus is based on the 
use of the new discharge lamps containing neon gas. 
Under certain circumstances when the electrodes are in 
the form of straight wires the length of the wire cov- 
ered with luminous glow is proportional to the current 
passing. Hence at any instant the length of the glow 
in the tube is proportional to the voltage applied. Ac- 
cordingly, if the tube is mounted radially on the cir- 
cumference of a rapidly rotated dise one sees the wave 
form outlined as a patch of light, a series of images 
being formed round the edge of the disc. The accom- 
panyihg diagrammatic sketch shows the position of the 
tube and the resultant effect on rotation. 


Amateur Photomicrography by Means of a 
Microscope and Hand Camera 

HOTOGRAPHY through the microscope is at pres- 

ent an art of the professional world only. It is sel- 
dom heard of among amateurs, and yet such photog- 
raphy is one of the best instances in which the ordinary 
camera can be employed in exceptional work. With a 
little care a stock camera and a microscope will give 
remarkable results, providing that sharply defined sub- 
jects are used. 

The camera should be supported firmly, its lens rest- 
ing on the eyepiece of the microscope, so that the film 
is parallel to the object to be photographed. It is well 
to wrap tinfoil about the connection of the lens and 
eyepiece to avoid possible interference by light. 

Successful results were obtained from a standard 
make of camera which takes pictures three and one- 
half by four and one-half inches. It has an anastigmatic 
lens and an ordinary timer. The focal length of the 





GROUND GLASS OR 
OILED PAPER 





An advantageous arrangement of the apparatus for 
amateur photomicrography 
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lens is six and one-half inches. The microscope used had 
objectives of four and sixteen millimeters, and a 7.5 
eyepiece, giving magnification between one hundred fifty 
and three hundred fifty diameters. 

Lighting is the most important consideration of actual 
Experiments proved that the best pic- 
tures were produced by intense sunlight (more power- 
ful than is comfortable for the eye) directed on the 
slide by the concave mirror of the microscope. Owing to 
the fact that the light rays are tempered by both the 
lenses of the camera and the microscope, the film is 
not as violently affected as might be supposed. The 
direct sunlight enables the operator to take snapshots 
instead of time exposures, thus eliminating failures due 
to vibration, movement of the camera or movement of 
living subjects such as. animalcules and diatoms. Of 
course, opaque subjects require longer exposures und a 
light thrown on them from above, but for ordinary ob- 
jects only one-tenth to one-twenty-fifth of a second ex- 
posure is required. 

In focusing the camera a good plan is to remove the 
back of the instrument and insert a piece of ground 
glass or, lacking that, an oiled paper, where the film 
lies, as is done with a plate camera. The image will 
fall clearly on the ground glass if no bright light falls 
on it from above. Adjustment is easily made by setting 
the camera into rough focus. Sharp focus is then pro- 
curable by using the fine adjustment on the microscope 
and examining the image with a hand glass for detail. 
The best results were secured when the camera was set 
for fifty feet. The smaller the distance for which the 
camera is set, the larger the image will be. 

The method of using ground glass is also of value in 
determining the amount of light necessary and the even- 
ness of its distribution. The camera should not be 
stopped down at all—that is to say, the opening should 
be as wide as possible. On a standard instrument this 
will be stop 7.5. 

By the process described we have obtained various 
pictures of zoological interest. One of a spider leg, for 
example, taken under low power, gives in clear detail 
the structure of the tarsus and one joint of the leg. 
The long spines surrounding the joint and lining the 
chitinous tarsus may be seen distinctly. The pair of 
toothed terminal claws and the hairs give an idea how 
the creature can walk on walls and ceilings with ease, 

The simplicity and lack of expense attendant upon 
taking such pictures as these should recommend itself 
to the teachers and students of high schools. Series 
might be made for use in biology, chemistry and phys- 
ics classes. Not only would the pictures be of great use 
for demonstration and lecture purposes, but the work 
of making a group of studies would afford an excellent 
experience for more advanced students as well. 


picture taking. 


Motor Vehicle Lighting 

HE chief of the electrical division of the Bureau 

of Standards attended one session of the Society of 
Automotive Engineers at Spring Lake, N..J., on June 21, 
at which the problem of headlighting for motor vehicles 
was discussed. The preponderance of opinion was that 
so far as specifications or laboratory tests of headlight 
devices was concerned the present siatus is fairly satis- 
factory. It is, however, essential that more effective 
means be found to control the condition of headlights 
in actual use. 


The Negative Hole-Camera 
CURIOUS and interesting reversal of the usual 
photographic procedure and result is not as famil- 

iar as its simplicity would merit. In a dark-room, a 
lighted candle is placed upon-a table; in front of this 
is held a cardboard with a small aperture; and in the 
shadow behind the board a sheet of clear white paper. 
Under this arrangement, one sees on the paper a re- 
versed image of the flame. If the aperture is fitted up 
in one side of a box, it is possible to get, within, im- 
perfect photographs of the objects outside the box. 

So much is well known; indeed, the apparatus has 
a name—the hole camera. Recently, Prof. Hugo 
Oschatz, of Reuss, Germany, discovered that there is 
also a negative holecamera. A candlelight in a dark 
room is used, as before, together with a white paper 
screen for final reception, of the image. But, in place 
of the card with a hole in it, is used a plate of trans- 
parent glass with a small piece of paper pasted upon it, 
at the center. this paper being of size comparable with 
the hole in the card of the familiar arrangement. With 
this change, one sees on the white paper the dark 
image of the flame! The shape of the piece of paper is 
quite indifferent, just so it be small enough to give an 
image of the flame rather than of itself. Several pieces 
of paper may even be used, at different points on the 
glass, and then one obtains as many images of the 
flame, but gray rather than black, since all of them 
receive some direct light from the candle. 
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Details of the latest scheme for reducing the cost of 
concrete construction. The four members A, B, C 
and D are precast in the factory and assembled on 
the job; and when concrete is poured into the space 
between them, a monolithic structure results 


Concrete Shells for Concrete Buildings 
UILDING with concrete has become so stereotyped 
that little thought is given to it by the public, or 
even by those working in it. But the fact is, with forms 
for an ordinary dwelling house costing something like 
$3000 if made under the conventional system, a very 
considerable amount of inventive effort has been ex- 
pended with the idea of cheapening this first cost of a 
concrete residence. Some of the answers which have 
been proposed to this problem have been such as to 
cheapen the house as well, which is not what is desired. 
One promising line of attack, however, which is usu- 
ally free from this objection is the building of concrete 
houses without the use of forms on the spot at all, 
through the use of pre-cast concrete blocks. The latest 
development of this idea takes the direction of a con- 
crete tile unit, 5x8x12 inches, weighing eighteen pounds, 
easily handled and rapidly set. In structure it resem- 
bles the hollow clay tile. It is made with a wet mix, on 
an automatic machine for quantity production, at a 
minimum cost; and it is claimed that it can compete 
with all common building materials in its field. 
sased upon the concrete tile is another and even more 
recent type of construction. In this the amount of fac- 
tory work away from the site is minimized; the pre 
casting is limited to the finishes for the inside and out- 
side of the wall, together with caps for top and bottom, 
as illustrated at A, B, C, D in the accompanying draw- 
ing. These are set up rapidly on the job and the space 
betweeen them poured, making a monolith of the entire 
assembly. It is claimed that there is nothing that cannot 
be built in this manner, no matter how small or large, 
nor how high—whether wall, floor or roof: column, 
girder or beam; plain or decorated surface; and that in 
every instance it is the cheapest and quickest way. 

















The negative hole-camera, in which the opaque spot 
on the intermediate glass casts an image, not of 
itself, but of the flame 
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Colorado’s Six-Mile Tunnel Under the Rockies 


The Long-Deferred Realization of the Plans for an Air-Line Route from Denver to Salt Lake City 


N that epic, the story of the expansion of 
our borders and the development of the 
nation, there is no more fascinating chap- 
ter than the one dealing with the con- 
struction of the great trans-continental 
railroads. An outstanding figure in that 

Moffat; for, from the time of his 








romance is David H 
arrival in the then village of Denver in 1859, he was 
intimately connected with the growth of the far west, 
and railroad building was with him a veritable passion 
In 1867 he s first railroad 
through a line connecting Denver with the Union Pacific 


gave Colorado it outlet 


at Cheyenne, Wyoming. Later he participated in the 
completion of the Denver & Rio Grande Railway and 
muny of the local mountain lines that provided trans- 


portation facilities for what were then the newly dis- 
covered and booming mining camps of Colorado. 
t the 


Coming down the years to 1902 e find him, a 
age of 65, unlike most business men of his age, tackling 


his most ambitious enterprise, the connection of Denver 


and Salt Lake City by the most direct route. As a link 
in the shortest ocean to ocenn line his plans | vl large 
national significance, their importance being immedi- 


ately made clear by the bitter 


By Theodore Merrill Fisher 


years associated with the “Moffat Road,” first as one 
of the original locating engineers, later as assistant to 
the chief engineer, and finally as chief engineer, went 
into the matter very thoroughly for his company, decid- 
ing upon three feasible sites and working out approach 
lines to each. After mature consideration of all the 
engineering and operating factors involved, one of these 
was selected. This judgment is made binding on the 
Tunnel Commission through the incorporation in the 
“law” of a provision which definitely names this site 
as the one that shall be used. 

The tunnel’s eastern portal will be about 50 miles 
from Denver, just beyond Tolland Station—where the 
road as at present operated begins its long and winding 
climb to the Corona Summit—and near the headwaters 
of South Boulder Creek. Between portals the length of 
the tunnel! will be 6.04 miles, the west entrance being 
near the headwaters of Frazer River, one of the moun- 
tain sources of the Colorado River. The east portal 
is to be at an altitude of 9200 feet above sea level and 
as Corona Summit is 11,660 feet in 


Road's” 


the west 9100 feet; 
altitude, the tunnel will reduce the “Moffat 
maximum climb into the air by, roughly, 2400 feet and 


Although many engineers are urging that the Moffat 
Tunnel be made a two-track artery, it will carry but 
one standard-gage line. The size of the tunnel will be 
16 feet width, with a height of 20 feet above the rails; 
the auxiliary bore will be either 7 by 8 or 8 by 10 feet. 

An innovation in engineering practice which the build- 
ers of the Rogers Pass Tunnel worked out will be used 
by those of the Moffat in its excavation. In place ef 
the standard method of a top heading at each “face” and 
disposal of the “bench” by after blasting and power- 
shovel mucking, the following will be used: The floor 
of the pioneer bore and the cross cuts from it will be 
six feet above the level of the main tunnel as completed. 
Holding to the eventual center line of the latter, “pio- 
neer headings” approximately eight by ten feet will be 
blasted at each “face.” A follow-up drilling gang will 
then enlarge this preliminary adit to the full size 
required. 

The undertaking is primarily a large-scale mining 
operation based on three eight-hour shifts. As the pio- 
neer bore so materially facilitates the removal of the 
muck or spoils from the headings, progress becomes, in 
the main, a matter of drilling speed. It is estimated 

that from two to three years 





and relentless opposition tha 
the Union Pacific and the 
Santa Fe svstems offered be 
cause of the serious competi- 
Although 


these interests were able to 


tion they ] remised 


eripple his project by cutting 
him off from eastern finan 
ing. he went ahead as best 
he might with such local cap 
ital as he could gather, stak 
ing at the same time his own 
personal fortune on the suc 
cess of the venture. 

An important factor in Mr. 
Moffat’s scheme—later to be 
seen as a determining one 
was the driving of a long 
tunnel! under the Continental 
Divide. 
ured in terms of millions, the 
builders of the “Denver & 
Salt Lake Railway” 
forced to adopt what they 
deemed but a temporary 
route over the main range of 
the Colorado Rockies. 

When Mr. Moffat died in 
1911, a broken man, he had 
been able to complete but 
214 miles of this pet project, 


As its cost was meas 


were 








will be required to complete 
this great bore, at least a 
year’s time being saved in 
comparison with the old, 
single-tunnel plan. As a sin 
gle item the pioneer bore 
would 
about a million dollars, from 
which we deduct something 
like a half million dollars 
which its use will take off 


represent a cost of 


the cost of excavating the 
main tunnel. 

The justification of the net 
cost of the auxiliary bore is 
found in the use which will 
be made of it as a water con- 
veyor. Anticipating future 
domestic needs, the city of 
Denver has filed on water 
rights near the head of Fra 
zer River across the conti- 
nental divide. A tunnel of 
some sort would obviously be 
imperative to make the sup- 
ply available, and in the 
usual course of events the 
city would later be compelled 
to construct it. With all 
available sources of supply 
on the eastern slope now ap- 








searcely a third of its con- 
templated mileage. The 
“Moffat Road” became, then, 
merely a local line, spending 
three-fourths of its gross income in the almost unending 
struggle to keep its right-of-way over the “backbone of 
the continent” clear of snow, with the additional terrific 
handicap of a 6 per cent maximum grade. The scrap 
heap was the inevitable, final winding-up place for its 
t tunnel could be put through. We 


affairs unless the gre: 
need not recount here the long story of the many 
unavailing attempts to see this accomplished through 
state aid or ownership. However, in May, 1922, the 
Colorado State Legislature passed an act that will as 
sure the completion of the tunnel. This provides for 
the issuance of $6,720,000 in bonds for its construction, 
the same being guaranteed by all the private property 
of what has been designated as the “Moffat Tunnel 
Improvement District” 
state, including Denver 
cerned with and which will most benefit from the put- 
ting through of the whole affair. Recently the last legal 
battle was won with the United States Supreme Court's 
finding that the basic law was constitutional, and so 


the northwest section of the 
which is most immediately con 


before this account sees print the Tunnel Commission 
will have construction contracts ready for bidding, if 
not actually let. 

This incredible speed in getting things under way is 
due to the fact that the determination of the tunnel 
site will not, as is usually the case, have to be made a 
matter of months of surveying and preliminary engi- 


neering study. Major L. D. Blauvelt, who was for many 


The six-mile Moffat bore will throw into the discard a 23-mile stretch of track where the road now 
climbs the range, with grades as high as six per cent and constant struggle to keep the line open 


eliminate 23 miles of trackage. Aside from mastering 
the snow-clearance problem already referred to, the 
maximum grade on the entire line will be cut to 2 
per cent. The saving effected by this will be made 
graphic by contrasting the present haulage of a 40-ton 
coal train from northwestern Colorado with the event- 
ual situation. Whereas today it takes eight locomotives 
to get such a train over Corona Summit, eventually one 
only will be needed for haulage through the tunnel. In 
so doing away with the roads’ chief handicap some- 
thing like a half million dollars will be saved in yvearly 
operating costs, and dependable transportation will, it 
is estimated, quickly double its business 

What 
struction will be used by the builders of the Moffat 
Tunnel. This method, which was first devised in put- 
ting through the famous Simplon tunnel between Italy 
and Switzerland, and used for the first time on this 
continent by the Rogers Pass Tunnel on the line of 
the Canadian Pacific in British Columbia, requires the 
drilling of a smaller, auxiliary tunnel parallel to the 
primary operation. Where under the usual method work 
on the main bore is restricted to simultaneous drilling 


s known as the “pioneer-hore” method of con 


from the two ends, the faster progress of the “pioneer 
hore’’—due to its much smaller diameter 
cuts to be run out from it to the line of the main bore 
and double headings along the latter started from each 


permits cross 


of them. 


propriated and many thou- 
sand acres of farm lands in- 
adequately supplied with 
water for irrigation, Den- 
ver’s new supply, as soon as carrying facilities are 
ready, will be at once in demand. Until the time when 
domestic use is paramount, the city can derive an 
annual income of not less than a hundred thousand 
dollars from this source; consequently, it can well 
afford to pay a rental, for the use of the pioneer bore 
as a water conveyor, that will pay for its construction 
in a short term of years. To secure proper drainage of 
underground water, the peak of both tunnels will be 
near the center, the westward grade being .080 and 
the eastward .020. When the small bore is used for 
water conveyance purposes, to get the flow over the 
peak, an intake shaft a hundred and fifty feet deep will 
be necessary at the western portal. 

Because the tunnel will be a public improvement pur- 
posed to serve as many uses as may be and free from 
possibility of monopoly, any railroad that wishes may 
use it. At the moment there is one road besides the 
Moffat whose interests are intimately connected with 
the building of the tunnel—the Denver & Rio Grande. 

There is no question that, so far as the Moffat line 
is concerned, che putting through of the big bore will, 
after long years of frustrated plans and shattered hopes, 
bring about its completion, thereby opening up for de- 
velopment a vast area in northwestern Colorado and 
northeastern Utah, and establishing the full significance 
of the Moffat road in the general scheme of trans- 
continental transportation. 
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Charles Doolittle Walcott 
By Marcus Benjamin, Ph. D. 
URING the seventy-five years that have elapsed 
since the organization of the American Association 
for the Advancement of Science no less than twelve of 
the most distinguished geologists, beginning with Will- 
iam B. Rogers in 1848 and ending with Charles R. Van 
Hise in 1917, have been chosen to serve as its presidents. 
This year the Association again turned to a geologist 
for its leader. 

Charles Doolittle Waicott, the youngest son of 
Charles D. Walcott and Mary Lane Walcott, was born 
in New York Mills, Oneida County, N. Y., on March 
$1, 1851. He is descended from Captain Jonathan Wal- 
cott, who came from Shropshire, England, and died in 
Salem, Mass., in 1699. 

As a boy young Walcott developed a taste for natural 
history, and at the age of thirteen was already making 
systematic collections of fossils and minerals. His early 
education was received in the public schools of Utica, 
and in 1868 he was graduated from the Academy there, 
after which he spent two years in a hardware store in 
order to gain a commercial training. 

It then became necessary for him to decide between a 
business career and one of research. A de- 
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Service, and also he had much to do with the develop- 
ment of the movement for the preservation of forests. 
It should also be mentioned that he was secretary of 
the Carnegie Institution of Washington during 1902-5— 
its formative period—after which he was a member of 
its Executive Committee, serving for a time as its chair- 
man, The success of these important enterprises, to 
wliich he has so freely given of himself, has naturally 
gained for him just recognition as a great organizer 
and executive. 

Soon after the death of Secretary Langley, the neces- 
sity of finding someone especially competent to under- 
take the task of administrating the important work of 
the Smithsonian Institution naturally turned all eyes 
towards Dr. Walcott, not only because of his known 
and tried ubility, but also because of his long associa- 
tion with the National Museum as a curator, and of 
which he was in charge in 1897-8, subsequent to the 
death of Dr. G. Brown Goode. His selection by the 
Regents was thoroughly approved by the scientific world, 
and ever since his acceptance of the onerous duties 
that have devolved upon him as Secretary of the Smith- 
sonian Institution and its dependencies they have been 
performed with rare fidelity and the utmost satisfac- 
tion. He has devoted much of his attention to the re- 


407 


France. Academic appreciation of his distinction is 
shown by the following honorary doctorates: in law 
from Hamilton (1897), Chicago (1901), Johns Hopkins 
(1902), Pennsylvania (1903), Yale (1910), St. Andrews, 
Scotland (1911), and Pittsburgh (1912) ; doctorates in 
science from Cambridge, England (1909) and Harvard 
(1913) and a doctorate in philosophy from the Royal 
Fredericks University of Christiania in 1911. 

Societies and academies have been proud to add his 
name to their lists of distinguished members and in 
addition to the London Society and the 
Société géologique de France, he holds honorary or cor- 
responding relationships in the Royal Geographical So- 
ciety of London, the Moscow Imperial Society of Nat- 
uralists, the Christiania Scientific Society and in the 
academies in Bologna, Rome, Stockholm and Paris, in 
the latter of which he is one of the very few American 
corresponding members. At home he is an associate 
fellow of the American Academy of Arts and Sciences, 
# vice-president of the American Philosophical Society 
and a past president of the National Academy of Sci 
ences. Also he was president of the Washington Acad- 
emy of Sciences (1899-1910) and of the Archaeological 
Institute of America (1915-17). He has served as pres- 
ident of the Cosmos Club (1898). 

His connection with the American Asso- 
ciation for the Advancement of Science be- 
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cision was quickly made and he settled in 


Trenton Falls, N. Y., where he made a 
collection of the unique limestone fossils 
from that locality, which later became the 


property of the Museum of Compuarative 
Zoology, where it had been his intention to 
Louis Agassiz, but which 
relinquished on the death of that 


study under 


was 


great naturalist, 

In November, 1876, he began his profes 
sional career as an assistant to James 
Hall, then State Geologist of New York, 
making thereafter extensive researches 
in New York, Ohio, Indiana and Canada. 
Three years later, in July, 1879, he was 
appointed field assistant in the U. S. Geo- 
logical Survey, continuing in that service 
until his resignation in 1907, having held 


n succession the appointments of paleon- 
tologist in charge of invertebrate paleon 
(1888), geologist in general charge 


tology 


of geology and paleentology (1893) and 
director (1894), in which last place he 
remained for thirteen years, reorganizing 


and developing the Survey on scientific 
und business principles. 

During these besides much rou- 
tine work, he examined and studied the 
Cambrian formations of the Appalachian 
belt all the way from Alabama to Quebec, 
and carried his researches on a more east- 
line through New England and New 
to Newfoundland. He also be- 
Western studies, which 


years, 


erly 
Brunswick 


gan a series of 
eventually included the most important 
bodies of Cambrian and _ pre-Cambrian 


rocks in Texas, Arizona, California, Idaho, 
Nevada, Montana, Wyoming and South 
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gin with his election to membership at the 
Buffalo meeting in 1876, and six 
later he was advanced to the grade of fel 
low. In 1893 he presided over the section 
on Geology and Geography and delivered 
mn address on “Geologie Time as Indicated 
hy the Sedimentary Rocks of North Amer- 
ica.” At the meeting held in Boston last 
Winter he was chosen president of the As- 
sociation, thus confirming his standing as 
the foremost of America, a fact 
further certified to by the statement made 
when he was presented with the Wollaston 
medal that “his personal researches have 
excited interest and admiration wherever 
geology is cultivated.” 


years 


geologist 


Physiological Effects of High 
Temperatures 
encima is of little use in reduc- 

ing discomfort from high temperatures 
in humid air, after the temperature has 
risen to approximately that of the human 
body, according to a report of recent ex- 
periments made by the United States Bu- 
reau of Mines on the physiological effect 
of high temperatures with and without air 
movement. In temperatures up to 95 de- 
grees the movement of air caused much 


relief. At 100 degrees the symptoms were 
fully as severe with moving air as 
with still. 


The experiments were carried out by 
Dr. R. R. Sayers, chief surgeon of the 
Bureau of Mines, and D. Harrington, 
supervising mining engineer. The subjects 
were experienced mine laborers. The work 

















Dakota. Later he turned his attention to 
a rich fossil locality in the Burgess Shale, 
near Field, British Columbia, from where 
he has obtained the finest and largest 
series of Middle Cambrian fossils ever discovered and 
the finest invertebrate fossils ever found in any forma- 
tion. To the description of these fossils, including—be- 
sides brachipods and trilobites 
uns, medusae, annelids and malacostracans, he has de 
voted his leisure during recent years. 

He is, therefore, known as a student of the 
Lower Paleozoic (Cambrian) and pre-Paleozoie (Algon- 
kian) sedimentary formations and included organic 
remains. He has himself described his work as follows: 

“My own investigations have been mainly in the 
Cambrian and pre-Cambrian strata, and have involved 
new and somewhat startling discoveries that helped to 
show how very much earlier life was developed on our 
planet than we had These re- 
searches have taken into consideration the records left 
on all the continents and great islands. 
Field work, with compass, hammer and chisel, has been 
the rule, followed by laboratory and critical comparison 
of many thousands of specimens of fossil genera and 


merostomes, holothuri- 


best 


previously supposed. 


many of the 


species of ancient marine life, and often study of micro- 
scopie sections of rocks and fossils, in the hope of find- 
ing evidence of the presence of minute and active bac- 
terial and simple algal workers, such as exist in modern 
seas and lakes, which by their united efforts form great 
masses of the recent sea and lake deposits.” 

During the years 1902-7 Dr. Walcott had charge of 
the organization and conduct of the U. S. Reclamation 





Charles D. Walcott, incoming President of the American‘ Association for the 


Advancement of Science 


search explorations of the Institution, and among these 
the African Expedition of 1909-10 under Colonel Theo- 
dore Roosevelt is the one most widely known. That he 
may live long and continue to contr ate his valuable 
energies to the administration of science is the abun- 
dant testimony of his colleagues in Washington. 

Dr. Walcott’s activities in other directions are many, 
but of two specific mention must be made. During the 
period of the World War he became chairman of the 
National Advisory Committee for Aeronautics, and he 
was chairman of the military section of the National 
Research Council. 

The results of his many investigations have 
given to the world chiefly through the publications of 
the U. S. Geological Survey or the Proceedings of the 
U. S. National Museum, and more recently, the Smith- 
sonian Miscellaneous Collections, and in addition to 
these sources there have been frequent papers in the 
American Journal of Science and similar publications, 
both at home and abroad. His entire bibliography is 
therefore quite extensive and includes more than one 
hundred titles of major importance. 

His scientific attainments have received deserved rec- 
ognition by the conferment of the Hayden medal in 
1905 of the Academy of Natural Sciences in Philadel- 
phia, the Bigsby medal in 1895 and the Wollaston medal 
in 1918 of the Geological Society of London, and the 


Gaudry medal in 1917 of the Société géologique de 


been’ 


was carried on in deep and hot metal 
mines. 

The principal effects of exposure to hot, 
humid and stagnant air were a rise in 
the body temperature of two or three degrees, a fall in 
blood pressure, perspiration so profuse that the sub- 
jects’ shoes were partly filled with sweat, and sensations 
of giddiness and weakness. These symptoms were all 
very pronounced at 95 degrees in stagnant air. If the 
air were in moderate motion, little discomfort was felt. 

This was not the case, however, at temperatures of 
98 degrees and more. Symptoms in still air, which were 
more trying than at the lower temperatures, were not 
much relieved by 2 current of air, while at 100 degrees 
they were so unbearable that even when the air was 
moving the subjects were not able to stand a full hour's 
exposure to the conditions. 

More recently a more thorough study of the effect of 
high temperature has been made possible through the 
use of a specially designed room where any desired 
conditions of temperature, humidity and air movement 
which are likely to be met may be maintained 

From this a system of “comfort lines” is being worked 
out, a graphieal representation of the combinations of 
temperature and moisture at which equal comfort is 
experienced. It has been shown that while humidity 
has a marked influence, the temperature taken by the 
ordinary dry-bulb thermometer is of great importance. 
The discomfort experienced is shown to he due more to 
the increase in the pulse rate than to any other cause, 
according to findings of Dr. Sayers of the Bureau of 
Mines, and D. Harrington, supervising mining engineer. 
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Left: Dust from a mine-ventilating shaft, magnified 2000 diameters. 
that drifted wit} 


A few rather sui 


The Air We Breathe 


wind across the North Sea to England; magnification, 


“enter: Section of a human lung, showing deposits of coal-dust and soot in cell tissues, with magnification of 200. Right: Dust 
1000 diameters : 


vising samples of the air we breathe, showing its dust content 


New Types of Apparatus for Measuring the Suspended Dust in the Atmosphere 





EW of us are unfamiliar with the old ex- 
periment of allowing a beam of sunlight 
or of some strong artificial light to pass 
through a small opening in a shutter into 
« darkened chamber or room, and with the 
accompanying revelation of the countless 
millions of dust particles which float suspended, but in 
perpetual movement, in the air. It is not so generally 
known, however, that the study of this suspended mat- 
ter of the atmosphere is now being placed upon a more 
scientific basis, and that instruments have been devised 
and are now ira use which permit the number of these 
suspended dust particles to be accurately recorded, and 
their character to be examined. 

It has, of course, been known for many years that 
the finer particles of soot and ash discharged from high 
factory chimneys could be carried by wind and air 
currents for many miles over the surrounding country- 
side; but the distance at which vegetation ceased to be 
destroyed or checked was supposed to mark the extent 
of this transport of injurious dust and vapor in the 
neighborhood of industrial towns and districts. Some 
experiments carried out last year, however, by Dr. 
Owens of the British Meteorological Office seem to indi- 
cate that the finer suspended dust particles of air can 
he carried to much greater distances than has hitherto 
been supposed, and that under favoring circumstances 
and atmospheric conditions, they may even be trans- 
ported across hundreds of miles of sea, and thus pass 
from one country to another. The dust particles shown 
in our first illustration, which Owens found in the air 
on the East Norfolk coast, in his opinion were not of 
local origin, but had traveled across the North Sea on 
easterly air currents and had come probably from the 
smoke discharged by factory chimneys Belgium or 
Germany. 

It is well, therefore, to take cognizance of these new 
metho?s of dust o vation, and of their results. If 
the « iratively nless fine ash and dust particles 
fror tustrial ce s can be carried by air currents 
for sch great distances over intervening seas and 
oceans, disease germs and other deleterious dust par- 
ticles may be disseminated in the same manner; and ihe 
possibilities of infection or attack by air will have to 
be studied from quite a new standpoint. Some of the 
mysterious outbreaks of infectious disease in the past 
may be due to air-borne germs, and not to infection by 
contact. 

The instruments which have been devised by Dr. 
Owens for the collection and examination of the sus- 
pended matter in the air are highly ingenious. In the 
ease of his air-sampler, the difficulty caused by the 
relative smaliness of the amount of suspended im- 
purity in the air in comparison with the volume of the 
air which contained it was overcome by reducing the 
area of the filter-paper used to very small dimensions— 
to a diameter of one millimeter, in fact. The paper was 
clamped tightly between the two brass parts of the 
apparatus by turning a milled-head screw, and 2000 
cubic centimeters of air was then drawn through the 
very minute area of filter-paper exposed between the 
two openings of the brass headpiece of the apparatus, a 














By John B. C. Kershaw 


water-aspirator being employed for this purpose. A 
distinct coloration of the paper was thus produced even 
by what appeared to be a clean and dustless atmos- 
phere; and by use of a scale of numbered tints, ranging 
from pale gray to black, a record was obtained and filed 
for reference of the amount of suspended dust or dirt 
in the atmosphere at the time of the observation. A 
later model is operated on the same principle, but is 
automatic in action, and takes a series of records of the 
suspended dust in the atmosphere over a period of 
twelve or twenty-four hours, at predetermined intervals. 

The Owens jet apparatus for air examination depends 
for its action upon the fact that when air which con- 
tains dust and a sufficient amount of water vapor has 
its pressure suddenly reduced, there is a fall of tem- 
perature and a condensation of moisture upon the dust. 
If the dust particles thus enveloped in moisture be 
brought into contact with a glass surface, and the 
moisture be then evaporated, the dust will adhere and 
ean be examined microscopically. In the Owens instru- 
ment this result is brought about by causing a very fine 
ribbon-shaped jet of air to strike a microscope cover- 
glass, placed about one millimeter from the opening 
forming the jet. The air before entering the jet passes 
through a damping-chamber, and the velocity in the jet 
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The Owens automatic air filter, with attachment 
raised for charge of recording disk 


is such that the fall of pressure results in bringing 
about a condensation of moisture on the dust at the 
moment of striking the cover-glass. The air is then de- 
flected, and as the velocity falls off, the pressure and 
temperature rise, the water is evaporated, and the dust 
which it has abstracted from the air is left behind as a 
deposit on the glass. 

The apparatus is so arranged that the record con- 
sists of a linear deposit of dust, and a count of the 
number of particles may be made by the aid of the 
eye-piece micrometer, a strip being counted completely 
across the record at several places and an average 
taken, to be multiplied by a factor depending upon the 
length of the strip and the spacing of the sample 
countings. 

It appears probable from the tests already made by 
Owens, and detailed in his original paper contributed 
to the Royal Society in November, 1921, that the pres- 
ence of suspended dust in the air is one of the chief 
governing factors of visibility on occasions when there 
is no water fog to obliterate vision at short distances. 
On several occasions when the visibility in country dis- 
tricts was bad, and a distinct gray or bluish haze was 
seen against distant objects, the tests revealed the pres- 
ence of abnormally large numbers of dust particles 
in the air. 

Another application of the apparatus is in the exam- 
ination of expired eir, with a view to ascertaining 
whether ‘he suspencdied impurities in the air breathed 
are retained or expired. The experiments made so far 
indicate that the tidal air expired contains a large pro- 
portion of the suspended matter which was inspired ; 
while the “reserve” sir from the deeper parts of the 
lungs, while containing very much less than the tidal 
air, still contains also some of the suspended matter 
breathed in. An important result obtained was that 
the quantity of dust in the deep parts of the lungs de- 
pended chiefly upon the reture of the breathing; that 
is, “deep bree’ bing” from any cause carried dust into 
the deeper parts, and even the last part of reserve 
air under such conditions was found to be laden 
with dust. 

Other applications of the Owens jet apparatus are 
for the examination of fumes from smelter chimneys 
and of mine dust, and for the determination of the ver- 
tical distribution of the suspended matter in air. The 
whole apparatus is small and light, and a record can 
be taken with it in a few seconds, at any place or in any 
position. The microscope slip with its deposited dust 
can then be labeled and numbered and the examination 
of the deposit carried out at leisure under more com- 
fortable conditions in the laboratory. 

When necessary, reagents may be applied in order 
to identify the nature and character of the deposited 
dust particles, working in accordance with microchem- 
ical methods of analysis; and in this way much valu- 
able information may be obtained as to the best methods 
of treating and removing the dust or fume from the air 
which contains it. The presence of harmful bacteria and 
disease germs in abnormal numbers may also be de- 
tected by the jet apparatus, and the necessary measures 
or precautions taken for defence against them. 
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T Mycenae, the city of Agamemnon, new pages of 

history are being uncovered according to Mr. A. 
J. B. Wace, Director of the British School of Archae- 
ology at Athens, which has been making new excava- 
tions at this classical site. In the private apartments 
of the palace a tank-bath lined with red stucco was 
discovered. Here were found the bronze daggers 
and the vase which we picture. Extraordinary 
domed tombs were found which show an elaborate 
system of counter-weighting and wedging the stones 
that inclined inward to make the dome. Even at this 
early date Mycenaean engineers and architects had 


—— Sr es — 


both imagination for drawing plans and knowledge 
for making calculations and construction. The palace 
on the summit of the Citadel now appears to have been 
a large building with several stories. The paince was 
built about 1400 B. C. Other work included the ex- 
cavation of the fort or signal station on the summit 
of Mount Hagios Elias (2500 feet) whence the news 
of the fall of Troy might have been flashed by fire- 
signal to Mycenae below. An examination of the 
tombs show that the later members of the family 
seemed to have had no scruples in sweeping aside, or 
even throwing outside the bones and other relics of 


, a , 
Bats ery re i ee es ile Pere aL Eo 


4 


the earlier interments and appropriating valuables. 
Our photographs show the ancient Greek weapons 
recently found in Mycenaean tombs, as well as a 
vase or jar with a highly realistic octopus design. The 
topmost right-hand photograph shows what was once 
the approach to Agamemnon’s throne room—the great 
south stairway of the Palace of Mycenae. The draw- 
ing below it shows the building technique of the 15th 
century B. C., in this case the door of the “Lion 
Tomb.” The large view shows the Citadel, on the 
inountain at the left. We are indebted to The /llus- 
trated London News for the photographs and data. 
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MYCENAE, THE CITY OF AGAMEMNON, AS BROUGHT TO LIGHT BY THE ARCHAEOLOGISTS 
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The Heavens in December, 1923 


Mathematical Theory and Observed Fact Regarding the Nebulae 


= spoke last month of the spiral nebulae— 
their strange forms, stranger motions, and 
enormous size. No one could follow such 
a story without the instinctive question, 
“But what are these nebulae? Have we 
any idea of their real nature? 

Though this bold query cannot be answered with as- 
surance today, we are by no means in utter uncertainty. 





‘he astronomical world possesses a theory f their 
nature which matches the principal facts so we.! that, 
though “not proven,” it commands the sympathy and 


indeed the belief of the most competent authorities. 

Perhaps the most remarkable feature of this theory 
is its origin. For once, we come on the rare case of a 
hypothesis of great practical attractiveness which origi- 
nated, not from a study of the bodies to be explained, 
but from purely theoretical considerations developed in 
the investigation of a highly generalized problem. 

We refer, of course, to the remarkable work of 
Jeans—-one of the most distinguished of English mathe- 
in that 


maticians, who has hardly a riva 
difficult field where mathematics, physics, 
astronomy and geology may dispute the 
sovereignty. The abstract problem which 
he was discussing was the old and intri- 
cate one of the behavior of a mass of ro- 
tating fluid. Such a mass, if isolated in 
space, would settle down, under its own 
gravitation, into some definite “figure of 
equilibrium.” If the mass was not rotat- 
ing at all, this figure would obviously be 
a sphere. If the fluid was incompressible, 
its density would be the same everywhere; 
if compressible, it would be denser—prob- 
ably much denser—at the center, but still 
spherical. 

Let us now suppose the mass to be in 
slow rotation. The problem is more com- 
plex; we have a centrifugal force, acting 
outward in the plane of the equator, com- 
bining with gravity. It is easy to see that, 
if small, this force will make the body 
bulge out at the equator and flatten down 
at the poles. But the amount of the bulg- 
ing is net easy to compute, for the very 
change of shape alters the gravitational 
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attraction at the surface. For slow rota- 
tion, however, the problem was solved a 
t least, for the homogene- 
along a 


century ago—a 
ous mass. The cross-section, 
meridian, becomes an ellipse, while the 
equator is still a cirele. The earth and 
Jupiter, though denser toward their cen- 
ter, illustrate this case. 


Figures of Equilibrium 

tut what if the rotation grows more 
rapid—as must actually 
mass cools down and contracts? In this 
event, a homogeneous mass will become 
more and more flattened at the poles, with 
its equator circular, unt'l it reaches a certain limiting 
shape; and then a stranze thing happens. The equator 
itself becomes elliptical, ani the mass resembles in 
form a cake of toilet soap, rotating about its shorter 
axis. With increasing rotation, the long diameter of the 
equator becomes twice, and even three times, the other; 
so that the figure is ‘almost cigar-shaped. Then again 
a change occurs. One end of the “cigar” tends to 
elongate and the other to become short and thick. At 
this point the mathematical analysis becomes appall- 
ingly complicated, and it was not until Jeans attacked 
the problem (a little matter of a year or two of calcu- 
lation) that it was cleared up. 

Beyond this point, he finds, there can be no real 
equilibrium at all. One end of the “cigar” lengthens 
rapidly, the other fattens, and a neck forms between 
them. I‘oubtless this neck soon breaks, and we get two 
independent masses, rotating about one another, and 
almost in contact—after which the friction of the tides 
which they raise on one another will drive them slowly 
apart, as Darwin showed years ago. 

Practically every stage beyond the point of actual sep- 
aration is exhibited to us among the eclipsing variable 
stars. But these stars are formed of compressible gas, 
and must be condensed toward their centers. How will 
this affect things? 


At 11 o’clock: Dee. 7. 
At 10% o'clock: Dee. 15. 
happen if the At 10 o'clock: 


Dec. 23. 


By Professor Henry Norris Russell, Ph.D. 


This preblem is even a more difficult one than the 
other, but Jeans has successfully attacked it. If the 
central condensation is small or moderate, the course of 
events follows essentially the iine already sketched. But 
if the outer parts are of low density and the central 
condensation great, the whole story changes. For slow 
rotation the shape is much as before; but as it spins 
faster, the sharply curved part of the surface becomes 
more and more localized at the equator, and it comes 
to resemble a double-convex lens (or a reading-glass 
without the frame). Finally the equatorial edge, at 
first rounded, becomes quite sharp. At this stage the 
centrifugal force at the equator just balances gravity; 
and for any further rotation something must break 
loose. For a mass quite isolated in space, the surface 
portions would begin to spread out in the plane of the 
equator into a wide, flat sheet. But no actual body, even 
in interstellar space, is quite isolated. The attraction of 
the neighboring stars, at least, must act upon it, and 
produce forces of the same nature as those which raise 
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Southern Horizoy, 


At 9% o’clock: December 30. 


NIGHT SKY: DECEMBER AND JANUARY 


the tides in our oceans. The outer edges of the lens- 
shaped mass, in this critical state, will be very sensitive 
to the smallest forces; and the outcome is that the out- 
flow of matter, thrown aff by the rapid rotation, will 
take place at two opposite points on the equator, the 
“high-tide regions,” so that it will escape, not in a 
sheet, but in two oppositely directed streams. If the 
quantity of outflowing material is small, it will dissi- 
pate into space; if it is large, the mutual attraction of 
the particles will keep the stream from spreading out 
laterally, and it will form a long filament. There is, 
however, a strong tendency for such a filament to break 
up longitudinally into separate bits, just as a narrow 
jet of water (under quite different forces) breaks up 
into separate drops. Se our rotating mass, if huge 
enough, will surround itself with a swarm of small con- 
densations arranged in streams along the bulk of the 
filaments from which they have been formed, and issu- 
ing from two opposite points on the periphery of the 
central mass, 


Mathematics and the Nebulae 
All this came as a definite, but in a sense unexpected, 
result of Jeans’ mathematical reasoning. The resem- 
blance of the resulting picture to that actually presented 
by the spiral nebulae is striking to a degree. Indeed, 


almost every form predicted by the theory, from the 
globular mass, through the sharp-edged one, to the 
nucleus surrounded by innumerable condensations, can 
be found repeatedly on nebular photographs. If such a 
success Was not enough, it must be added that Jeans, 
assuming (as seems reasonable) that the condensations 
in the spiral arms of the nebulae are as big (or, rather, 
as massive) as stars, finds it possible, from general 
considerations, to work out roughly the size of the 
nebula and the rate at which it is throwing off matter 
from its rim. He is thus led to estimate that the dis- 
tances of the great spirals in Andromeda and Ursa 
Major are of the order of 3000 and 5000 light-years, 
which is consonant with what other information we 
can get upon the matter; while the masses of the 
nuclei must be enormous—in the Andromeda nebula, 
perhaps a billion times that of the sun. 

No other theory of spiral nebulae has so far been 
proposed which is anything like as satisfactory. But 
many difficulties remain. One is found in the fact, 
clearly proved by van Maanen, that the 
motions in the outer parts of the arms in- 
crease as if athwartwise force was acting 
upon the particles. Another is that the 
spectra of the central portions are just 
what might be expected from a cluster of 
stars generally similar to the sun. Yet at 
the probable distances of these nebulae, 
the individual stars should be shown on 
our photographs (unless they were all 
much fainter, intrinsicaily, than the sun). 
Twenty years hence, or even ten, there 
may be other chapters to add to our story, 
equal in interest to any that have so far 
been read. 


The Heavens 

The winter skies are now in their full 
glory. Orion blazes high in the southeast, 
with Taurus above and Sirius below. Pro- 
cyon, Castor, Pollux and Regulus are all 
in the east—the last rising. The Great 
Bear ascends in the northeast, the Dragon 
swings low in the north, and Cassiopeia 
and Cepheus are sinking in the northwest, 
above Cygnus, which is setting. Auriga 
and Perseus are overhead, Andromeda, 
Aries and Perseus in the west. The south- 
west, with the sparse stars of Eridanus 
and Cetus, is the only dull part of the sky. 


The Planets 
Mercury is an evening star all the 
month, but is so far south that he will be 
hard to see. The best time is about the 
27th, when he is farthest from the sun; 


At 9 o’clock: Jan. 7. 
P . At 8% o’clock: Jan. 14, but even then he sets at 6 P. M. 


At 8 o'clock: Jan. 22. 


Venus is also an evening star, but is 
further from the sun than Mercury and 
much easier to see. By the end of the 
month she remains in sight until 6:45, 
and should be easy to see just about dark. 

Mars is a morning star in Virgo, rising at 3.30 A. M. 
in the middle of the month. On the first he is in con- 
junction with Saturn. The two planets are 114° apart 
and should. present a pretty spectacle. 

Jupiter, too, is a morning star, but much nearer the 
sun, and does not rise until nearly 6 A. M. 

Uranus is in Aquarius, and is in quadrature east of 
the sun on the 6th, so that he can be observed all the 
evening. Neptune is in Leo, and rises about 9 P. M. in 
the middle of the month. : 

The moon is in her last quarter at 5 A. M. on the 
ist, new at 8 P. M. on the 7th, in her first quarter at 10 
P. M. on the 14th, full at 3 A. M. on the 23rd, and in 
her last quarter again at 4 P. M. on the 30th. She is 
nearest the earth on the 6th, and farthest away on the 
19th. During the month she passes near Saturn and 
Mars on the 4th, Jupiter on the 6th, Mercury on the 8th, 
Venus on the 9th, Uranus on the 14th, and Neptune 
again on the 26th. 

At 3:54 P. M. on December 22nd the sun reaches his 
greatest southern declination, and enters the sign 
(though not the constellation) of Capricorn—and, in 
almanac language, “winter commences,” 

Princeton, N. J. 
Oct. 1, 1923. 
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Metering Water by the Wholesale 

AST quantities of water are used by modern large 

hydroelectric power plants and the problem of 
metering this water, wherever this is required, is not 
such a simple matter as would at first thought appear. 
Several methods have been used but none has been sat- 
isfactorily accurate when the work involves such large 
amounts of water. In factories, water is often weighed 
in tanks, made to tip automatically when filled and 
spill the water into other receptacles. Nothing like this 
could possibly be used in such large power installations 
as, for instance, a certain one which uses 3500 cubic 
feet of water per second. 

A new method of measuring water has been worked 
out by Professor C. M. Allen, of Worcester Polytechnic 
Institute and in practice has given remarkably accurate 
results. Common salt or sodium chloride increases the 
electric conductivity of water and this increase is in 
direct proportion to the amount of salt in solution. 
Brine is introduced into the pipelines at a considerable 
distance upstream and automatic timing devices record 
the changing conductivity of the brine as it passes given 
points at which electrodes are inserted on opposite sides 
of the line. By dividing the volume of the pipe between 
the two points by the rate of passage, the rate of flow 
is arrived at. When tested against the weir and Ven- 
turi meter the new method is found to be very accurate. 
It proves superior to the method of measuring stream 
flow by the submerged float method and it is vastly 
better than the method which requires expensive tanks. 


Pulling Down a Church Steeple With a Motor 
Winch 
FM geen win example of the all-around usefulness 
of motor truck winches was brought to light the 
Jamestown, N. Y. The Presbyterian 
Church, one of the city’s old landmarks, was being 
wrecked to make way for a new hotel. Higgins & 
Haupin, contractors for the job, swung a heavy cable 
from the top of the steeple to a motor truck winch 
mounted on a six-ton motor truck. On the first attempt 
to pull the steeple over the cable snapped. A new cable 
was attached. The winch, operated by the truck engine, 
wound slowly around. After straining and cracking for 
about three minutes, the steeple fell with a crash that 
could be heard for several blocks. 

Small capstan winches, operated on the motor’s idling 
power, are coming into widespread use as regular equip- 
ment on motor trucks. They are used for a surprising 
number of jobs, from loading trucks to hauling heavy 
boilers; from hoisting safes to wrecking buildings. 


Chewing Up the Soil for Better Crops 
N the American market today there are several 
different manufactures of garden tractors, and 
now from England comes the description of one which 
differs radically from the American variety in thar the 
soil is worked by 2 revolving member called a miller, 
instead of by the common toothed cultivating attach- 
ment. The function of the miller is to chew up the soil, 
mixing, lightening and incorporating it thoroughly with 

the fertilizer that has already been spread over it. 

The rototiller is driven by a two-cycle, 8 to 10 horse- 
power engine. Lubrication is provided by mixing the 
oil with the gasoline in the tank, as in small engines 
used on motorboats. The engine is cooled by means of 
a radiator of two gallons capacity and by a fan running 
on ball-bearings. Ignition is by high-tension magneto. 
As in the case of the garden tractor, the controls are 
led to the handlebars. The motor is equipped with an 
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air-cleaner working on the 
labyrinth principle. 

The bull-wheel shaft is 
driven by a steel worm work- 
ing on a_ phosphor-bronze 
worm wheel. The gears are 
of hardened nickel steel and 
run in an oil-bath. Two 
speeds are provided for, the 
high speed corresponding to 
over 11%, miles per hour and 
the low speed being %4 mile 
per hour with engine run- 
ning at 1400 r.p.m. The bull- 
wheels are 18 inches in diam- 
eter and the extreme width 
over all, without the regular 
36-inch miller, is 24 inches. 

The miller is driven by a 














bevel pinion and crown wheel 
enclosed in an extension of 
the gear-box, which forms 
part of the body, and these 
run in oil. The miller drive is independent of that of 
the bull-wheels, permitting the rototiller to be moved 
about without operating the rototilling member or 
miller. The latter revolves at 150 r.p.m. and carries 
twenty coil springs on whose extremities are fitted 

















This church steeple is being pulled down by means of 
a motor-truck winch and heavy cable 


twenty semi-circular hooks of steel. These are the tools 
which attack the soil. The total weight of the machine 

is 650 pounds and its height is 37 inches. 
One of the most satisfactory qualities of this culti- 
vating device is its low speed. In order to do good 
work a garden tractor should 








not be geared so as to run as 
fast as three miles per hour— 
a speed at which the control 
of the tools is erratic, espe- 
cially in rough or lumpy soil, 
therefore the low speed of the 
rototiller is an advantage. 


Tale 














ALC is by no means used 

only for the manufacture 
of talcum powder. Much of 
it is unsuitable for this pur- 
pose and is used in paint as 
a body material, for filling 
paper, for use in the manu- 
facture of rubber, and roof- 
ing. Much of the tale used 
comes from northern New 
York, Vermont and Virginia. 
The tale rock of New York is 
mined and brought to the tale 
mill where it is ground in ball 











Rototiller in operation, with a diagram showing how its semi-circular hooks 
tear up the soil and leave it in a pulverized, aerated condition for planting 


mills until it will pass a 325- 
mesh sieve, 


An odd spring suspension which takes the place of the usual shackle arrange- 
ment and which is said to make for greater riding comfort 


Taking the Roughness Out of Ruts 

TILL another device for taking the roughness out of 

ruts now makes its appearance. This time it is in 
the form of a new type of automobile spring suspension, 
worked out by L. H. Timmons of Des Moines, Ia. 

Constructed on the theory that unsprung weight is 
the enemy to riding comfort, Timmons, through the 
medium of rolling contact bearings and relief springs, 
has evolved a type of spring suspension which is shown 
in the accompanying illustration. The rear auxiliary 
relief spring, here shown, is composed of double trans- 
verse straight laminated springs, secured at their cen- 
ters with a roller bearing oscillating joint between. 
Each end of the upper spring is connected to the side 
frame by means of a roller bearing device. The lower. 
springs are held in contact with the side springs by a 
rubber padded stirrup with a ball bearing between the 
springs, making a frictionless connection and allowing 
a greater range of spring or axle movement than with 
the usual construction. 

The front relief spring is a quarter elliptic laminated 
spring attached to the rear end of the present semi- 
elliptic side spring by a connection encasing a barrel- 
shaped roller bearing, the thick enc being rigidly at- 
tached to the frame. The effect ec this combination, 
according to the inventor, is the sawe as that of a long 
straight spring, since the arrangement allows double the 
ordinary range of spring movement. In this manner 
noiseless spring connections take the place of spring 
shackles which are subjected to heavy loads. Snubbers 
from axle to frame prevent excessive changes from 
normal positions. 


Asphaltic Types of Pavement 

N 290 leading cities of the United States there is 
I enough pavement to cover an eighteen-foot street 
that would twice encircle the globe. This mileage by 
far exceeds that of every other country of the world. 
Of this total amount of pavement, 78 per cent is of the 
type higher than waterbound macadam, including about 
22 per cent of brick, 11 per cent of stone block, 3 per 
cent of wood block, about 6 per cent of portland cement 
concrete, 2.5 per cent of tar macadam and 54 per cent 
of asphaltie types. 

The overwhelming predominance of the 
types of pavement indicates the determination of mod- 
ern cities to eliminate dust, noise, shock and interrup- 
tion to traffic in street construction as far as possible. 

The vast network of underground structures in Amer- 
ican cities, including wires, pipes and conduits, make 
it necessary to open the pavement at frequent intervals 
to obtain access to these underground services. The 
engineer must, therefore, provide a pavement which can 
be cut through without great trouble and expense, which 
can be readily repaired and which, after it has been 
repaired, blends with the old pavement. 

For fast moving traffic the modern city pavement 
must be smooth, not only to permit the rapid and com- 
fortable movement of vehicles but to conserve motor 
fuel and tires. Only a slight saving in the operating 
cost per motor vehicle by reason of the smooth pave- 
ment reaches an aggregate, when the vast number of 
motor cars is considered, to justify a considerable out- 
lay to obtain durability and smoothness. 

Impact, or the pounding of heavy motor truck wheels, 
has attracted the anxious attention of city highway 
engineers to an increasing degree during the past ten 
years. A truck wheel with a drop of only one inch 
when in motion delivers a blow equivalent ‘to at least 
six times the dead weight. City engineers, therefore, 
attach increasing importance to the flexibility and re- 
siliency of city pavements so as te take up the shock 
of impact. 


asphaltic 
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Jrawn by our staff artist, C. MaK night Smith 


Mayor of New York 


and other city officials, ground was recently 


the presence of the 


broken for the construction of the shaft at 
the Brooklyn end of a $60,000,000 freight 
and passenger tunnel which is to be built 
under the Richmond, Staten 
The location of this shaft is at Shore Road and 








Narrows to 
Island. 
Bay Ridge Avenue. 

Thus wos inaugurated the 
one of the largest subaqueous railroad tunnels in existence, 
include the land portion of the tunnel, the whole 


construction of what will be 


and if we 
structure takes rank as among the largest railroad tunnels 
in existence. In 1921, the New York State Legislature 
directed the Board of Estimate of New York City to 
begin, within two years, the construction of this tunnel, 
with a view “to maintaining the supremacy of the Port 
of New York.” Immediate study 
engineers of the project, and the actual construction work 


was made by « corps of 
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Section through tunnel built by trench method. It consists 
of a plate steel tube stiffened by steel diaphragms, the 
whole being encased in concrete 


The Brooklyn-Richmond freight and passenger tunnel, which is to pasdNarrows, : 


has been started within the alloted time originally set. 
The route chosen for the tunnel contemplates a railroad 
Ridge, where it will 
and also with the 
subway, to Ar- 


of tirst-class construction from Bay 
connect with the Long Island Railroad, 
Fourth Avenue Brooklyn Rapid Transit 
lington, on Staten Island, where it will join up with the 
Baltimore & Ohio Railroad, the total length of the rail- 
road being ten miles. We have prepared a bird's-eye view, 
taken from a position south of the Narrows and looking 
north upper New York Bay, and including the 
vreater part of the metropolitan district. 

The foreground of the picture presents a vertical section 
Its eastern 


across 


taken through the site of the proposed tunnel. 


entrance lies about 4000 feet back from the shoreline of 
the Narrows; then it falls on an even grade until it 


helow the bottom of the Narrows. 
below the 


reaches a point well 
On the Staten Island tunnel 
range of hills which runs generally north and south through 


side the passes 
Staten Island, and then emerges and continues as a surface 
railroad to a junction with the Baltimore & Ohio Railroad, 
crossing the Kill Van Kull to New Jersey by 
suitable openings for steamships and other 


means of a 
bridge with 
tratlic. 

The distance between the shafts on each 
Narrows will be 10,500 feet, the greater part of which will 
The land tunnel will total about 18,500 
22.000 feet of surface railroad, the 


side of the 


be at level grade. 
feet and there will be 
total length of the line being, 
miles. The estimated total cost of the line, as now planned, 


as we have stated, about ten 


is about $60,000,000, 

It is the expectation of the projectors that this important 
work will ultimately form part of a great belt-line system, 
which will start from the banks of the Hudson River in 
the northerly limits of the metropolitan area, and swing 
around the westerly outskirts of the district at a distance, 


more or less, of twenty miles from the Jersey City termi- 
nals of the transcontinental railroads, until it intersects 
the Baltimore & Ohio Railroad near Staten Island, Its con- 


nection, at its easterly end, with the Long Island Railroad 
will complete the circuit, and thus provide the metropolitan 
district with an exterior belt line, intersecting all the rail- 
road systems which enter New York, and making it pos- 
freight at the various points of inter- 
it directly to the steamship, factory and 
breaking 


side to transfer 
section and carry 
warehouse to which it is consigned, without any 
of bulk or any intermediate handling. One important ad- 
vantage of such a belt line would be to get rid of a great 
part of the present cumbersome and costly method of 
transporting freight by means of steam lighters and barges. 
In view of the fact that over one-half of the foreign trade 
of the United States passes through the Port of New York, 
and that freight from the interior 
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has reached Jersey City, it costs something like t\ 
one-half dollars per car to get it to the consumer, 
be understood that there is urgent need for making 
tic change in our terminal facilities at this city an 
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As a matter of fact, it costs as much to transfer 1 
dise from the Jersey City Terminal to the consign 
does to haul it from five hundred to seven hundre: 
ol tiny 
ut subject 


overland, 

The importance of the new 
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ities. The only means of access is by ferry, and this 
is not only slow, but is subject 
the prevalence of fog and of severe freezing weal 
the winter. While the various suburban districts of 
York have been quickly built up as the result of the r@red-and-fifi 
extension of our excellent system of subway and elev@ tubes buill 
rouds, Staten Island is as yet an undeveloped region.fcarried at 
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As against a belt line built well back from Jers« 
and running through farm lands where the cost © 
necessary right of way would be moderate, the 
Authority favors the construction of a belt line withBarious len; 
mile or so of the Jersey City water front. This W@cted up. T 
involve condemnation of expensive property and would¥d under ¥ 
to the railroad congestion which already exists to no |jce. When 
extent in that territory, and although such a_ be ben consist: 
would be much shorter, it would not give such comprefle| tubes pi 
sive service as the one we have referred to above. fubes is fur 
believe that the Port Authority should think less in téete, as she 
of the present and more in terms of the future. The Of either the 
belt line, which may seem remote to the present general ‘ 
will not be remote in the next; so rapid is the growl Permane 
our amazing city, a growth, by the way, which tlie 
struction of this tunnel and of an adequate belt line FE British ] 
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very greatly promote. 
As to the structural features of the tunnel, there is 9 
division of opinion. There are those engineers who belftific resear 
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Fred Passenger Tunnel Beneath 
Narrew York 


ere is no system of construction superior to the use 
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This system hus the advantage that it 
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without the use of 
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be or channel in which the tunnel is to be built, wide 
to take the two tubes. The next step is to lower the 
into the trench, in lengths of about two- 
This steelwork consists of two cir- 


FE e tunnel by 
hi ethod. In 
the tunnel 


type, of cross 
shield. 
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f the r@red-and-fifiy feet. 
cd tubes built of three-eighth-inch shell plating, stiffened 
feet by steel diaphragms of 
one of the 


exit ried at twelve 
chth-inch plate. Our 
S f penings shows that this diaphragm is rectangular 
ne, with stiffening angles extending from the out- 

ers f the tube plate to the outer edges of the diaphragm. 
ost offould be mentioned that piling is driven in the bottom 
the Be trench to receive the ends of the tube sections after 
lengths of the steelwork have been laid and 
The whole mass is embedded in concrete, de- 
from concrete-mixing barges at the 
When this has been done, the structure, it will 
be en, consists of a monolithic concrete mass, with two 
tubes passing through its center. The integrity of 
s further protected by lining them inside with 
I as shown in our illustration. Bids may be put 
The OF either the shield or the trench system of construction. 
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fund, believes that the future prosperity of England de- 
pends upon scientific done in the present. Be- 
lieving that the Society itself is the best judge of the sort 
of work to be accomplished, he has made no narrow speci- 
although he believes 
workers and the 


research 


fication of the use to be made of it 
that the adequate payment of scientific 
provision for them of apparatus is more im 
portant than the erection of costly buildings. The rules for 
the administration of the fund are to be revised at least 


necessary 


every ten years. 
The Earth’s Electric and Magnetic Fields 
UITE apart from those more spectacular manifesta- 
8) tions of atmospheric electric phenomena associated 
with the thunderstorm, we have to recognize the following 
facts, us pertaining to the ordinary quiet day: 


The earth is charged negatively to such an extent 
vive rise to a vertical potential gradient which amounts to 


as to 


about 150 volts per meter at the surface of the earth, and 
goes through fairly regular variations throughout the day 
and throughout the yvear, variations amounting to 50 per 
cent, or more in its total value, 

The potential gradient diminishes with altitude until its 
value at 10 kilometers is practically negligible compared 
with that at the earth’s surface, a result which is brought 
about by the existence, in the atmosphere, of a positive 
charge, the total amount of which below the altitude 10 
kilometers is practically equal to the negative charge on 
the earth's surtace. 

The atmosphere is a conductor of electricity. The con- 
ductivity near the earth’s surface is so small that a column 
of the air one inch resistance to the 
flow of the electric current as would a copper cable of 
equal extending to the star Arcturus and 
back twenty times over. 

In spite of the smallness of the conductivity of the at- 
mosphere at the earth’s surface, its amount is nevertheless 
sufficient to ensure that 90 per cent of the earth’s charge 
would disappear in ten minutes if there were no means 


long offers as much 


section 


cross 


of replenishing the loss. 

The conductivity increases with altitude at such a rate 
that its value at an altitude of 10 kilometers is about fifty 
times that at the earth’s surface, and indirect 
evidence to substantiate the belief that at altitudes of the 
order of 100 kilometers it may attain a value more than 
10" times that at the earth’s surface. Such a conductivity 
would cause the upper atmosphere to act, practically, as a 
perfect conductor in its relation to phenomena in the lower 
atmosphere. 

A potent factor contributing to the conductivity of the 
atmosphere is the radioactive material in the air and soil. 
There are, on the average, about 1.5 molecules of radium 


there is 


emanation per cubic centimeter of the atmosphere over 
land, yet this small amount is suflicient to contribute very 
appreciably to the ionisation there. On the 
known amounts of radium and thorium emanations in the 
atmosphere, and of radioactive materials in the soil, we 
could aecount fairly well for the ionisation of the lower 
atmosphere. The conductivity of the air over the great 
oceans is, however, practically as great as it is over land, 
and is very much greater than can be accounted for by the 
radicactive materials, which are negligible in amount in 
the ocean and in the air The assumption of a 
penetrating radiation would provide a cause for the ionisa- 
tion known to exist over the sea. If, however, we are un- 
willing to admit the existence of such a radiation, the ioni- 
sation over the ocean remuins to some extent a mystery, 


basis of the 


over it. 


and may have to be attributed to a small spontaneous 
ionisation of the gas.—F'rom recent lecture before Frank- 
lin Institute by Prof. W. F. G. Swan, Univ. of Minnesota, 




















Half-section tube tunnels. These tunnels are driven by 
the shield method and consist of cast segments bolted 
together, the interior being lined with concrete 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 




















An automatic coffee dripper 


Drip Coffee by Machine 

Ny axntomatic coffee dripper, to make 
f\ real French coffee, that does away 
with the laborious process of pouring a 
teaspoon of water at a time into the pot, 
has been invented by A. M. Lockett, 
wholesale machinery man, of New Or- 
leans. The construction and principle are 
shown in the picture. Cold water is 
placed in the reservoir at the right. The 
water passes through the pipe to the 
hollow base, which is heated by electric- 
ity, or can be placed upon an ordinary 
stove. As the water boils, it rises in the 
pipe on the other side and sprays out 
through the nozzle at the top upon the 
coffee in an ordinary French drip coffee 
pot. A stop valve prevents the hot water 
from rising into the reservoir. A small 
pipe exhausting through the reservoir 
and into the large pipe leading to the 
heating chamber takes care of the expan- 
sion when the nozzle opening isn’t large 
enough to exhaust the full rush of boil- 
ing water and steam. 


The T-Square that Stays Put 
NEW combination drafting instru- 
ment uses a suction cup for holding 
it to any surface it is placed upon. The 
cup is inflated by pushing on the knob of 

















Suction-cup attachment for holding 
drawing instrument to the board 


the handle, as illustrated. It will hold 
the instrument to the board from ten to 
fifteen minutes. The cup can be turned 
out of the way when not in use. The 
instrument combines a protractor, rule 
and T-square, All angles are quickly reg- 
istered by operating the instrument 
around the pivot point which is the suc- 
tion cup. The holes in the rule are for 
chalk points, and are placed every inch 
for describing circles. 


A New Method for Determining 
the Rate of Sulfation of 
Storage Battery Plates 
|S peng batteries have recently come 

into very extensive use particularly 
in connection with automobiles, and any- 
thing dealing with the proper method of 
caring for such batteries is, therefore, of 
considerable general interest. The life 
and efficiency of storage batteries depend 
upon the purity of the materials used in 
constructing the plates and on the purity 
of the electrolyte. But little exact in- 
formation is available on the effect of 
impurities in the solution which serves 
as the electrolyte, and the methods ordi- 
narily employed for determing the effect 
of such impurities are time-consuming 
and often inaccurate. 

A new method has been devised by the 
Bureau of Standards for measuring the 
rate of sulfation of the plates resulting 
from local action. This method is rapid 
and accurate, but requires some special 
apparatus. By this method a study has 
been made of the rate of sulfation of 
both positive and negative plates in solu- 
tions of varying concentration. The re- 
sults are described in Technologic Paper 
No. 225 of the Bureau of Standards 
which may be obtained from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D. C., at 5 
cents a copy. This paper covers the first 
step in a more extended investigation of 
the effect of impurities. 


Discussion of Logging and 
Safety Code 

HE Bureau of Standards has pre- 

pured a discussion of the recently 
adopted safety code governing logging 
and sawmill operations. This discussion 
is intended to explain why certain provi- 
sions are included, and also, in some in- 
stances, to give further details concern- 
ing methods of safe operation. It will be 
recognized that this is in line with the 
discussions published on the National 
Electrical Safety Code, known as Hand- 
book No. 4 of the Bureau of Standards, 
and the discussion of the Head and Eye 
Code, entitled Handbook No. 2 of the 
Bureau of Standards. The discussion 
will be illustrated by photographs taken 
in the field by the Bureau's engineers, by 
the United States Forest Service, and 
various State commissions, 

One interesting item in this discussion 
is the description of the V-notch method 
of felling trees. This was worked out by 
the Southern Pine Association for the 
purpose of preventing “‘kick-backs” of 
the butt of the log as the tree fell. Not 
only was this method successful in pre- 
venting such “kick-backs,” but when put 
in practice it was found that it gave 
larger yields of sound timber than the 
old method of making a horizontal! cut. 
A reproduction of the poster published 
by the Southern Pine Association is 
given in connection with the description 
of this method. 


Micrometer and Snap Gage in One 
N automatic, spring-driven measur- 
ing machine, controlled by contact 

with the object being measured, combines 
the functions of the hand micrometer and 
the limit snap gage. It is an automatic 
micrometer having an operating range of 
.050 inches, an adjustable range of one- 
half inch and an interchangeable toler- 
ance segment on the index arm, It is 
automatically centered and squared on 
the work. The micrometer spindle is 
automatically released, automatically set 
to a definite pressure, and automatically 
locked to retain the reading as the in- 
strument is withdrawn. It follows up 
successive reductions and is set back by 
hand to receive the next piece. 

The automatic action eliminates all 
need of skill or training in its use. There 
are no micrometer scales to be read and 
interpreted. Thereis no reading to be re- 
membered, drawing size to be subtracted 
or calculation to be made, and no numer- 
ical tolerances to be considered. For pro- 
duction use it is adjusted to read zero at 
the finish size. It then reads directly on 
its dial the amount that the work is yet 
to be reduced. The reading is automat- 
ically retained and the machine tool may 
be accurately set for the next reduction 
or the finish cut. There is no guesswork 
or time lost in working down to size. 
The operator gives all his undivided at- 
tention to the efficient reduction of the 
work within the acceptable precision, as 
graphically shown on the tolerance 
plate. 

A measurement takes only two seconds 
with one hand. It can be taken in any 
position and from any direction, as there 
is no mechanism to be manipulated and 
the dial need not be in view. The dial is 
large, the scale open, the lines and fig- 
ures distinct, and the zero in the same 
central position for all adjustments. 

It is always adjusted and used to the 
index line, representing the exactly cor- 
rect size of the product. The user aims 
at the correct size and produces a sub- 
stantially correct average size, while the 
tolerances are employed as the occa- 
sional extreme deviation conceded in the 
interest of rapid and cheap production. 


Method for Making the Interior of 
Automobiles More Comfort- 
able in Hot Weather 
BF Mpte rng has been called previ- 

ously to a simple means for de- 
creasing the heat radiated through a tent 
or other light covering which is exposed 
to the sun. By coating the under side of 
the tent cloth with aluminum paint, the 
heat radiated from the under side is re- 
duced by 85 per cent. Painting the out- 
side with aluminum paint was found to 
be slightly less efficient, the heat radi- 
ated from the under side being reduced 
only about 80 per cent. 

Coverings of conveyances, such as, for 
example, the tops of automobiles, ice 
wagons, etc., consist of cloth, the outside 
of which is often painted with a black 
composition which absorbs perhaps 90 
per cent of the sun’s rays. Practically 
half of this is reradiated from the under 
side of the cloth. Tests are in progress 
at the Bureau of Standards which show 
that a coating of aluminum paint applied 
either to the outside or inside of such 
tops reduces by 50 to 60 per cent the 
intensity of the heat radiated from the 
under side into the interior of the con- 
veyance. 

















The automatic micrometer, that dis- 
charges also the functions of a limit 
snap gage 


The Individual Radiator 

ERETOFORE, in heating a single 

room that has no connection with a 
central heating plant for the entire house, 
it has been necessary to use a stove of 
some sort, radiating its heat directly into 
the atmosphere of the room. Whether 
the stove be a wood, coal or oil burner, 
whether it be used with or without a 
pan of water to maintain the proper de- 
gree of moisture content in the room, 
there are serious drawbacks to this pro- 
cedure. These seem to be avoided in the 
individual radiator which we illustrate 
herewith. The bottom tank of gasoline 
feeds the two burners, in much the same 
way as with the conventional gasoline or 
kerosene water heater. These burners 
heat the air in the smaller cylindrical 
chambers above them, and the hot air 
heats water in the larger cylindrical 
compartments just below the radiator. A 
thermo-siphonic circulation is set up 
through the radiator, and the latter radi- 
ates heat to the room just as does the 
radiator of the conventional hot water 
heating system. The radiator tubes are 

















The independent radiator for rooms 
that have no connection with a cen- 
tral heating plant 





— 





—~—_ LL 


—— a_i, city, 
or 














Cc 


of « 
opel 
a si 
par: 
ousl 
unh 


Ag 


subi 
for 

mon 
tain 
with 
befo 
subn 
havi 
toler 
are | 
ully, 
good 
mak 
susti 
tirel: 
ten )} 


I 

i 
and 
tute 
ery b 
(if 1 
mant 
busin 
mind 
a mo 
of th 
baske 
holde 
old p 
loose! 
and | 
away 
throw 














ee 





—_— mm rr 








DECEMBER, 1923 

















Clearing the kitchen drain without 
sending for the plumber 


of copper. Fuel and water for a week’s 
operation, it is claimed, are supplied at 
a single charging of the tanks. The ap- 
paratus is recommended, and is obvi- 
ously of value, for isolated rooms and 
unheated apartments. 


Accuracy of Analytical Weights 
N instance of sustained accuracy in 
the weights which are now being 

submitted to the Bureau of Standards 
for test was noticed during the past 
month. In a shipment of nine sets, con- 
taining a total of 216 weights, all were 
within the required accuracy. Only once 
before has a larger number of sets been 
submitted without some of the weights 
having errors greater than the prescribed 
tolerances. The fact that such shipments 
are now received, even if only occasion- 
ully, is an encouraging indication of the 


good work done by some American 
makers. It need not be said that such 


sustained accuracy would have been en- 
tirely out of the question as recently as 
ten years ago. 


The Renewable Eraser 

HE consumption of circular erasers 

in the ordinary office is very heavy, 
and these handy little correctors consti- 
tute no small percentage of the station- 
ery bill. The metal holder and the brush 
(if the brush type be used) cost the 
manufacturer more than the abrasive 
business section, and, with this fact in 
mind, a Pittsburgh concern has put out 
a model designed to save these portions 
of the eraser ensemble from the waste 
basket. A new eraser goes into the old 
holder, just as a new pen goes in the 
old penholder. All that is necessary is to 
loosen the screw, make the substitution 
and replace the screw. We don’t throw 
away penholders or drill handles; why 
throw away eraser handles? 

















The plow that uses the explosive 
force of the exhaust gases of the 
propelling engine, to disrupt the soil 
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The Home Plumber 

N the best regulated families, coffee 

grounds and grease get into the drain 
of the kitchen sink and check or stop 
entirely the flow of water. The handy 
little aid to good housekeeping shown in 
the accompanying photograph steals a 
few plums from the plumber and enables 
the mistress of the house to clear out 
the pipes herself. It is used, as shown, 
with a little water in the basin of the 
sink. It works through hydraulic pres- 
sure, and is powerful enough to force 
down into the trap almost any accumu- 
lation that may be in the pipe. 


Medicine to Breathe 
HYSICIANS often prescribe the in- 
haling of medicated vapors in treat- 

ing coughs and other disturbances of the 
chest cavity, the nose and the throat. 
But a proper and continuous supply of 
the vapor, of uniform concentration, has 
not been easy to obtain. The croup ket- 
tles, steam atomizers and inhalers of- 
fered have been but halfway measures, 
lacking the proper efficiency. 

A very clever invention has, according 
to the claims made for it, solved the 
problem. The idea is that of the old- 
fashioned lamp wick, but the wick does 
not carry the fuel. It carries, instead, 
the medicated liquid which it is desired 
to vaporize for the patient to breathe. 
It draws this from a reservoir, just as 
the lamp wick draws its oil. The wick in 
the radiodor, as the apparatus is called, 
however, passes over the surface of an 
electric light globe of a type whose lumi- 
nous efficiency is rather low, and which 
therefore develops more heat than would 
be desirable if it were being used as a 
source of light. With the wick carrying 
the medicated liquid in minute but uni- 
form quantities to the large, evenly 
heated surface of the globe, the fluid 
vaporizes at once and at a constant rate, 
and the patient is assured of exactly the 
atmosphere which has been prescribed 
for him. A larger and more elaborate 
model than the original one just de- 

















Don’t throw away the handle of the 
circular eraser 


scribed passes the medicated vapor 
through a water-soaked gauze cylinder, 
reaching the patient only after this filter- 
ing, and giving double assurance of a 
water vapor continuously and evenly 
medicated. 


The Exploding Plow 

OMETHING new in plows is being 

marketed, based upon patents issued 
to Herbert Knight of New York. Instead 
of simply turning the ground over, the 
new implement shatters it, the pulveriz- 
ing being accomplished by a series of ex- 
plosions that takes place below the sur- 
face. The plow is propelled by a gasoline 
motor, the exhaust gases from which are 
conveyed through a suitable pipe into 
hollow cultivator teeth which extend into 
the soil. The lower ends of these teeth 
have suitable openings, through which 
the gases discharge with detonating 
force. The ground is thoroughly broken, 
the weeds torn out, and the earth left 
in a fluffy and highly aerated state. The 
detonating gases are mainly carbon diox- 
ide, water vapor, oxygen and nitrogen, 
all beneficial to plant growth. The force 
of the explosions destroys fungi, undesir- 
able animal life, eggs and larvae. 


Convenience for the Smoker 
VERY complete and handy match 
box holder has recently been in- 

vented by E. R. Ganson of Columbus, 
Ohio. It is manufactured in two sizes: 
the smaller for safety matches and the 
larger, as illustrated, for double-tip 
matches. Both sizes have fireproof recep- 
tacles of ample size for the reception of 
burnt matches, as well as fireproof ash 
trays. Both are adapted for mounting 
upon any vertical, horizontal or inclined 
surface, or to set loosely upon a horizon- 
tal surface such as the top of a cigar 
case or counter. The small size is admir- 
ably suited for mounting upon the in- 
strument board or windshield of an auto- 
mobile. An empty box can be removed 
from the holder and a full box substi- 
tuted in less time than it takes to tell 
about it. The match box itself is held 
securely in the most convenient half-open 
position, and does not have to be broken 
out at one end to facilitate the removal 
of matches. Both holders are made of 
sheet metal. 

















The electric vaporizer for medicated 
vapors 


Methods of Measuring the Proper- 
ties of Electrical Insulating 
Materials 

CIENTIFIC Paper No. 471 of the Bu- 

reau of Standards, which can be ob- 
tained from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C., at 15 cents a copy, de- 
scribes methods of measuring the prop- 
erties of electrical insulating materials. 
This paper gives a series of electrical, 
thermal, chemical and mechanical test 
methods which have been found useful 
in the study of solid electrical insulating 
materials. The several tests described 
are those used in obtaining the data 
previously reported in Technologic Paper 
No. 216 of the Bureau of Standards en- 
titled “Properties of Electrical Insulat- 
ing Materials of the Laminated Phenol- 
Methylene Type.” The several test meth- 
ods described are radio-frequency phase 
difference or power loss, dielectric con- 
stant and flashover voltage, direct-cur- 
rent surface resistivity and volume re- 
sistivity, tensile strength, modulus of 
elasticity (tensile), proportional limit, 
modulus of rupture, modulus of elasticity 
(transverse), Brinell hardness, sclero- 
scope hardness, resistance to impact, 
permanent distortion, density, moisture 
absorption, machining qualities, thermal 
expansivity, and the effects of heat, acid 
and alkali. 

The methods and apparatus are de- 
scribed in some detail: first, so that the 
data in Technologic Paper No. 216 will 
be definite and be capable of being cor- 
rectly compared with other data ; second, 
so that any of the tests may be repro- 
duced by others. 


Tests of Radio Receiving Sets 
HE results of tests of radio receiving 
sets by the Bureau of Standards are 
given in a series of Letter Circulars, the 
first one of which (No. 90) was issued a 
few weeks ago. This paper dealt with 
tests of electron tube sets. The second 
circular of this series (No. 93) is now 
ready for distribution and gives the re- 
sults of tests on crystal detector sets. 

It is believed that the methods fol- 
lowed and the examples given in these 
reports will be of assistance to manufac- 

















Fresh and burnt matches and ashes 
are all taken care of by this holder 


turers in the development of methods of 
testing besides aiding them to properly 
describe and improve their products. The 
particular receiving sets are referred to 
by arbitrary reference numbers rather 
than by manufacturer’s name and type 
and model numbers. As these circulars 
are available only in mimeographed 
form, the supply is limited; but copies 
ean be obtained by those directly con- 
cerned with the testing of receiving sets 
by addressing request to the Bureau of 
Standards. 


An Indoor Draft for the Kitchen 
Range 

ITH the apparatus of the accom- 

panying drawing, one of the ordi- 
nary stove holes in the top of the kitchen 
range may be used to secure an improved 
draft and a hotter fire. The “hot blast 
feeder,” as its inventor calls it, takes the 
place of the stove lid, and he emphasizes 
that it doesn’t occupy any more space 
than a cooking kettle, and is more orna- 
mental. 

The idea of the hot blast is to have an 
extremely hot nucleus in the fire, imme- 
diately below the discharge point of the 
apparatus. The fashion in which it 
achieves this is self-explanatory. An ad- 
ditional function may be got from it 
when slack or powdered coal is burned. 
The evlinder of the blast outfit, around 
the draft tube, may be filled with such 
material, and will act as an automatic 
auxiliary feeder, insuring a continual 
supply of highly combustible fuel at the 
hot spot of the fire. This does not, of 
course, replace hand stoking of the stove 
entirely; it is simply an auxiliary ar- 
rangement, looking toward making the 
hot focal point of the fire even hotter 
than it would be possible to have it with 
the blast alone. 
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The hot blast device:for making the 
kitchen fire hotter 
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The driving light that can be in- 

stantly thrown, and held, upon any 

point of the road or the surround- 
ing country 


The Light that Shines Where It 
is Needed 

poe open or closed curs, the driving 

light which we illustrate gives a cer 
tainty of performance and an euse of 
operation which, the manufacturer says 
cun only be appreciated through actual 
use. The light is instantly rotatable to 
any point on a sphere, and will remain 
fixed in any position on the roughest 
roud. The means for thus moving it is 
the control handle which is seen pro 
jecting from the frame of the car toward 
the driver. The slightest touch upon this 
handle changes the light from its nor 
mal position of straight ahead, to the 
ditch, giving perfect illumination for the 
driver at the point where he needs it 
most in passing, while at the same time 
extending to the approaching car abso 
lute freedom from glare. The electric 
switch is at the base of the control han 
dle, in such a position that the thumb 
rests naturally upon it in grasping the 
handle, permitting a quickness of turning 
on and off never before attained, It gives 
a combination of the spotlight and the 
driving light which should be of the 
gzreatest value to all who are obliged to 


drive extensively at night 
Smooth Starting for Steam 
Trains 
ETAILED deseription of the im- 
D provement in railroad couplings 
patented by Mr. E. W. Brown of Lan- 


caster, Pa.. would be out of place save 


in a railroad magazine, but a statement 
of what it does and in a general way 
a y 


how it does it should be of general inter 


est. Evervbody who ever rides on a 
steam train knows how the cars bump 
and jerk in starting, while the slack in 
the couplings is being taken up, and how 
the entire train heaves and buckles as 
each coupling straightens out, takes up 
its load, and gives the first yank to the 
ear behind it. Mr. Brown would equip 
our cars with central longitudinal girders 
or frames, runniny rom coupler to 
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coupler. These frames would have a cer- 
tain amount of play under the car, for 
which the inventor has made ingenious 
provision. When the engine gives its first 
forward impulse, the first coupling would 
go with it, as always, but instead of 
bringing the first car along, this would 
merely move the sliding girder-frame for- 
ward sufficiently to take up the slack of 
the second coupling. With this coupling 
n play, the same thing would happen 


under the next car, and the next, and the 
next, and none of the cars would tend 
to move forward at all until all the 
couplings were taut. Then the rear car 
would get the pull, would have no car 
behind to which to transfer it, and 
would start to roll forward, bringing the 
entire train into motion without jars or 


jerks. 


A Novel Demonstration 

N automobile’s lubrication, in some 
i measure at least, depends upon 
eravity to make the oil flow over the 
lubricated surfaces, and this is true of 
ears having the most elaborate force- 
feed oiling, in only less measure than of 
those relying upon the simple splash. 
So when a prospective purchaser lives 
in mountain country, it is a pertinent 
question for him to ask what effect con- 
tinual running on heavy grades is going 
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The automatic fender for cars and trucks, in driving and dropped positions 


An Automatic Safety Fender 
[* has long been contended that the 

high total of deaths resulting from 
persons’ being struck by automobiles and 
trucks could be materially decreased by 
the invention of some sort of fender 
which would keep the victim of the acci- 
dent from rolling under the wheels of 
the vehicle. In nearly every instance 
where death has occurred as a result of 
accidents of this nature it has been due 
to the fact that the person struck has 
heen run over by the wheels before the 
vehicle could be brought to a stop. 

A countless number of safety devices 
has been developed that claimed to work 

















To prove that the oiling system would function under the severest handicaps, 
this demonstration car was run under its own power in the condition shown 


to have on the lubrication system of 
his car. 

A San Francisco agent for one of the 
popular lighter sixes recently staged a 
very clever demonstration covering this 
ground. As our illustration shows, he 
built a false bottom under the front end 
of his ear, of such height as to tilt the 
machine to an angle of 32 degrees. With 
a steering gear that had been sufficiently 
mupered with to make the feat possible 
he drove this fearfully up-tilted car for 
many days and many miles through the 
streets of San Francisco and Oakland, 
always under its own power. The com 
plete failure of the oiling system to give 
the slightest trouble under this severe 
test is offered as proof positive that the 
car will get oil wherever it can go in 


California’s mountains, 

















Looking down upon the running gear of a railroad coach, equipped with the 
apparatus that allows the couplings of successive cars to play against one 
another until the slack is taken up, so that the train may start without jerking 


to this end. A recent one is of unusually 
simple construction, consisting of 
bumper, a horizontal trip bar and an au 
tomatic fender, The trip bar is located 
an inch or two in front of the fender 
when driving, and the instant the person 
is struck it releases the fender, which 
drops to the ground and, by pushing him 
along in front of them, prevents the per 
son's being crushed beneath the wheels 
It is said to be impossible for the victim 
to get beneath the wheels of the vehicle, 
und the most extensive tests have serve:l 
to bear out this contention, the fender 
never failing to operate. 

When a bedy is struck the fender auto 
matically releases and drops to the 
ground, thus pushing the body ahead of 
the truck and making it impossible for 
it to get beneath the wheels of the 
vehicle. The driver has his hands free 
to stop the vehicle, is not required to lift 
a finger to operate the fender and need 
pay no attention to it whatever, because, 
as the name implies, it is actually auto- 
matie in its operation, 

To the thousands of car and truck 
drivers throughout the country who do a 
large amount of driving and who are 
always a bit nervous as to the possibil- 
ities of accidentally running into a pedes 
trian, this invention should be very at- 


tractive. 


A Means for Increasing the Effi- 
ciency of Radiators 

N the last issue of the ScTEeNnTIFIC 

AMERICAN, mention was made of tests 

in progress at the Bureau of Standards 


on the emissivity of sheet iron covered 


with white paint, glass enamel, alumi- 
num paint, etc. These tests are of inter- 
est in connection with the question of 
heat radiated from the under side of 
roofing material, ete., when exposed to 
the sun. Data were given showing that 
au coating of aluminum paint emitted 
only 27 to 30 per cent as much as white 
paint, glass enamel, or other nonmetallic 
surfaces, 

The application of this information to 
the painting of radiators for heating 
houses is obvious. But the gain in heat- 
ing, by covering the surface with a non- 
metallic paint, is not two to three times 
that of the aluminum paint, as might be 
inferred from the above-mentioned data. 
This is owing to the fact that an ordi 
nary steam radiator is cellular in struc- 
ture, which facilitates heating of the air 
by conduction and convection. The heat 
radiated from the sides is relatively of 
secondary importance. 

Previous publications on this subject 
(Allen, Electrical World, 57, p. 1616, 
June 22, 1911, and Jour. Am. Soc. Heat 
ing and Ventil. Eng., 26, p. 305, 1920) in- 
dicate that a radiator coated with alumi- 
num paint emits only about 80 per cent 
as much as a radiator which is enameled 
or covered with a nonmetallic paint. 

In other words, we may expect a gain 
of 15 to 20 per cent in heat dissipation 
by using a nonmetallic covering on ordi 
nary house radiators, This is worth con 
sidering. The nonmetallic coating can be 
painted over the aluminum paint (if the 
radiator happens to have a coat of alu 
minum) which is a good conductor of 
heat and hence does not impede thermal 
conduction through the walls of the 
radiator. 


The Talking Glove 

op curious glove which we illustrate 

herewith has two uses. The letters 
ire marked upon it in the positions of 
one of the standard alphabets wherewith 
deaf-and-dumb people talk among them- 
selves with such incredible speed. One 
learning the alphabet and its use may 
wear the glove for guidance until he ac- 
quires facility; and one who does not 
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For learning the deaf-and-dumb 
alphabet, or using it without 
learning it 
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Portable band saw specifically de- 
signed to work with either wood or 
metal 


expect to learn it, but who must talk 
with a deaf-and-dumb person, may use 
it as a guide for his own speech and a 
means of translation of what is said to 
him, The letters are arranged, it will be 
noted, in a manner not entirely dissim- 
ilar to the universal typewriter key- 
board, 


A Simple Luggage Carrier 

N unusually effective luggage carrier 

hae just been put out from North 
Tonawanda, N. Y. As our photograph 
indicates, without making the modus 
operandi exactly clear, the new carrier 
provides means for strapping with the 
utmost security to the running board 
anything of such size that the running 
board will carry it. The means of ac- 
complishing this consists in the main of 
a metal strip, extending across the run- 
ning board from the inside to the out- 
side edge. At the inside edge it is se- 
curely bolted to the running board by 
means of «a long bolt and a wing-nut. At 
the outside, the weight of the luggage 
which it carries holds it down. All along 
this strip there are oblong holes, into 
any of which the outer strap snaps with 
a snaffle hook. The inner strap snaps 
similarly into the upper end of the bolt 
member. The two straps are then 
brought around over the baggage, drawn 
as taut as may be, and buckled together. 
Photographs are shown us of a full-sized 
steamer trunk carried in this way for 
8,000 miles, a suitcase carried 6,000 miles 
on end, to leave the door clear, and an 
outfit of baggage and camp equipment in 
nine pieces carried over 3,000 miles. In 
the latter case, four of the units were 
employed; with single pieces of baggage 
two seem always plenty. In any case, as 
many may be mounted as the exigencies 
of the situation demand, and the baggage 
is carried with complete security be- 
cause, in the words of the manufacturer, 
it becomes for the time part of the car. 


Each Coil a New Fuse 
“NOMETHING new in the way of re- 
S newable fuses has just been put out, 
and is illustrated herewith. The six coils 
of wire in the device represent six fuses, 
any one of which is immediately ready 
for connecting to the terminal after it 
has been straightened out. These coils 

















The newest renewable fuse outfit 
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are of standard fuse composition. We 
show the fuse with one coil straightened 
out and attached to the binding post, and 
the others waiting to be used in turn. 


The All-Around Band Saw 

MONG the season’s novelties in the 

tool industry is a portable band saw 
for cutting wood and metal, put out by 
a Wisconsin manufacturer. It is claimed 
to be the only portable metal-cutting 
band saw on the market, and the only 
one that is specially designed for cutting 
both wood and metal. The illustration 
gives a good idea of the general char- 
acter of this saw. Special features 
worthy of mention include ball bearings 
for the saw wheels, with upper wheel 
adjustable by sensitive hand-screw to in- 
sure perfect alinement. Tension on the 
saw-blade is controlled by another hand- 
screw, which works against a spring in 
such a way as to obtain uniform and 
cushioned tension. Incidentally, when 
chips and blocks fall between the saw 
and the wheel, this spring insures that 
they pass harmlessly around the wheel, 
without breaking the saw-blade. The 
very eflicient guard members swing out- 
ward on a hinge, opening the wheels and 
the running blade to inspection and ad- 
justment. For shaping jobs of all sorts 
in wood, steel, iron, aluminum, brass, 
fiber and hard rubber, the makers recom- 
r<nd the machine without reserve. 


Spring Hangers That Are 


Different 
NE of the points where Tin Lizzie 
comes in for much abuse—both 


verbal and operating—is the front spring 
shackles. It almost seems as though the 
average driver had no realization at all 
of the fact that the weight of the entire 
front half of his car is suspended from 
the springs by these four little members. 
But whether he be inclined to do his 
duty by the shackles or to shirk it, he 
ought to find greater riding comfort with 
the suspension iHustrated. This, it will 
be observed, substitutes for the single 
pair of shackles at each end of the spring 
a duplex effect, and it has a little auxil- 
iary spring between the two points at 

















Making the baggage part of the car 


which suspension is effected. The result 
is claimed to be a vastly better cushion- 
ing; and it certainly looks plausible. 


New Use for Mouse Traps 
Fyre eraser to the United States De- 

partment of Agriculture, the mouse 
trap has a new Government job. Find- 
ing Engiish sparrows, which have been 
committing serious depredations on the 
immature corn and mungo beans growing 
in the experimental plats of the Federal 
experiment station at Honolulu, Hawaii, 
too wary to eat poisoned grain, the 
mouse trap was called into service. In 
the corn plats, the traps are wired to 
partly-eaten ears. For bait a soft ker- 
nel is used. When the bird attempts to 
eat the innocent-looking bait, the trigger 
is released and the pilferer caught by 
the head or neck. Death is instantane- 
ous. For the mungo beans, the traps are 
also baited with soft corn and laid on 
the ground near the plants. 


The Latest Stream-Lined Car 
VROM Berlin, the home of the stream- 
lined automobile, there comes forth 
every now and then a brand new shape 
in which this idea is worked out in a 
different fashion. The very latest exam- 
ple looks a good deal like the domicile of 
the old woman who lived in a shoe, until 
one gets the proper mental and optical 
slant upon it to realize that it is really 
an automobile. In keeping with modern 
doctrine that the stream-lining of the 
rear is of more vital importance than 
that of the front, the long wedge-shaped 
profile presented by this car is the stern; 
the prow is comparatively blunt. The 
wheels seem to be of the conventional 
disk pattern, apparently with no attempt 
to stream-line their profile, which might 
seem a fatal omission. Our photographer 
assures us, however, that the weird ve- 
hicle has great speed—and, of course, 
that it “has taken years to perfect.” 
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A novel spring suspension for the 
front system of the flivver 


How Strong Are Hollow-Tile 
Walls? 

[* a series of tests made by the Bu- 

reau of Standards in a_ 10,000,000- 
pound hydraulic testing machine, and de- 
scribed in Technological Paper No. 238 
of that bureau, walls made of common 
fireclay tiles twelve inches long, twelve 
inches wide and either six, eight or 
twelve inches thick were tested to the 
point of failure. These tiles were first 
tested individually and their strength 
was found to be much greater than that of 
those usually used in building construc- 
tion. Their design was such tbat all the 
net area was in bearing when carefully 
set on end in the wall. Owing to the 
fact that the walls were very carefully 
set by an experienced mason they are 


considered to have been stronger than 
those usually used in buildings. 

Of the thirty-two walls which were 
tested about half were built with the 
cells of the tile vertical and the other 


half with them horizontal. A few walls 
of each construction were tested under 
an eccentric load two inches off center. 

It was found that considerable differ- 
ences in the strength of the tile did not 
have an appreciapnle effect on the 
strength of the walls. No relation was 
found between the ultimate strength and 
the load at first crack. Walls having the 
cells of the tile vertical had, on the aver- 
age, more than twice the strength of 
those having the cells horizontal. Walls 
loaded with an eccentricity of two inches 
had about one-half the strength of simi- 
lar walls axially loaded. Apparently this 
ratio is independent of the thickness of 
the wall. 


An Electrically Lighted Gas Fur- 
nace in the Floor 

A* electrically lighted, fully vented 

gas floor-furnace is now offered, in 
which the entire control and lighting ap- 
paratuts act as one. When the gas is 
turned full on, an electrical contact (low 
tension) is formed which gives a spark 
(high tension) in the plug. Lighting is 
thus positive and instant, without the 
use of pilot or matches. This should not 
“be confused with the ordinary “electric 




















Stream-lining in its latest form—not 
a shoe, an zutomobile 


push-button control” which consists of 
a magnet valve and requires a pilot light 
to be burning constantly. 

The electric current is supplied by a 
four-cell dry battery and a standard 
spark coil. The spark plug is in a cast 
iron chamber and does not come in con- 
tact with the flame. If so desired, the 
battery may be eliminated by connecting 
the spark coil to a bell-ringing trans- 
former of the proper size. 

This gas furnace has many safety fea- 
tures. It has no dangerous pilot light, 
and the products of combustion are ab- 
solutely sealed from the room air, being 
drawn off through a concealed vent pipe. 
There is no danger from explosion, as 
the construction is such that it may be 
deliberately filled with gas and then ig- 
nited without harm or danger. This im- 
portant feature is due to the entirely 
open design of base of the combustion 
chamber. The flame cannot be blown out 
by a down draught or back draught in 
the flue, as it burns within a cone-shaped 
combustion chamber, and is, therefore, 
isolated from any side draughts. The ef- 
fects of a back draught are cared for by 
the small safety vent holes in the lower 
portion, just below the flue outlet. In 
event of back draught the “dead air 
seal” drops slightly, thus uncovering the 
safety vent holes and aliowing the 
backed-up fumes to escape through them, 
without smothering the flame. Should 
the gas be turned on deliberately without 
lighting it, there is no danger of its en- 
tering the rooms. There is no danger of 
fire; the box, insulated with asbestos, 
may be placed snug against the wood 
joists without the least danger—the box 
remains cool on account of the cold air- 
intake entirely surrounding the 
hot radiator. The furnace is so simple 
and fool-proof that a’ child can safely 
operate it. 

The furnace is unusually economical in 
its operation—high efficiency being ob- 
tained by the method of passing the hot 
gases through wide, ribbon-like corruga- 
tions instead of the usual tubes. 
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The fool-proof gas furnace to be in- 
stalled beneath the floor 
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The Motor-Driven Commercial Vehicle 


Conducted by MAJOR VICTOR W. PAGE, M.3. A. E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 
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New electric truck chassis, showing 


accessible carrying boxes for batteries, 


suspended on their own springs to reduce shock 


Electric Truck with Novel 
Battery Suspension 
ne the season's new offerings is 
i an electric motor truck in which the 
construction has in numerous ways been 
simplified to promote ease of operation 
and accessibility of al! of the important 
units. The chassis is designed as a com 
plete unit, with no part of it depending 
on the body. The dash, fenders, seats, 
ete., are included in the chassis price. 
The electric driving moter is mounted 
under the seat. It is hung in a heavy 
cross member, which also serves as a 
support for the front end of the battery. 
The motor is connected to the rear axle 
through a three-joint propeller shaft, 
which is supported in the center by a 

self-alining bearing. 

The outstanding feature of the new 
truck is the battery suspension, A slid- 
ing tray is provided by means of which 
the battery trays are mounted in a sin 
gle master tray, which is on rollers in 
the cradle, and can be moved, without 
auxiliary apparatus, into a position where 
all of the cells of the battery can be 
reached for flushing or other attention. 
It is unnecessary to break any electrical 
connections to do this work, and the 
door of the battery box serves as a lock 
for the sliding tray. Means are provided 
for stopping the tray at the end of its 
travel, but these stops are easily de- 
tached when it is necessary to remove 
the entire tray from the truck. There- 
fore, for complete replacement purposes, 
the battery can be removed easily in 
two sections and a fresh battery sub- 
stituted. The trays and compartments 
will accommodate regular and oversize 
batteries for the various models. Any 
standard battery can be installed. 

It is difficult to design a structure suc 
cessfully to carry such a highly concen- 
trated load as a battery. For conveni- 
ence in manipulation and to make all of 
the car platform space available for pay 
load, this mass should be hung beneath 
the frame. Such a construction brings 
the center of gravity of the battery close 
to the ground. With this relationship, it 
is not possible for the conventional 
springs to function properly in cushion 
ing the battery and frame against 
shocks, and the normal accelerations 
and retardations from a rough road set 
up heavy stresses, both in the battery and 
in its supporting frame. These stresses 
are multiplied many times when the 
truck backs up against a platform or 
curb. In the new electric this problem is 
relieved by swinging the battery cradle 


in links to permit movement in the direc 
tion of the motion of the car, and with 
this movement opposed by springs, quite 
distinct from the chassis springs, a con- 
struction is obtained which eliminates 
shocks due to this suspended weicht. 
The new electric truck is unusual in 
other respects, not the least of which is 
the fact that it is put out by a concern 
that has for years manufactured gaso- 
line trucks. The load-carrying elements 
of the chassis are of the same design and 


construction which 


earburetor float. From the float chamber 
the fuel travels into a passage in the 
body of the main casting, to which are 
connected a main jet and an auvxiliary 
jet. The main jet terminates just above 
the level at which the float valve main- 
tains the oil, but the fluid rises through 
the auxiliary jet into the bottom of a 
small secondary chamber, Fitting into 
the sides of this chamber is a casting, 
the bottom of which is pierced with a 
number of holes, each of which is filled 
by an asbestos wick. The lower ends of 
these wicks dip into the kerosene in the 
secondary chamber. 

To start the engine from the dead 
cold condition, the carburetor cover is 
removed, by loosening the wing-nut 
which holds it, so that air has free ac- 
cess to the inside of the wick casting. A 
high-tension spark is then passed from 
the spark plug to a piece of metal sur 
rounding the wick directly beneath the 
plug. This ignites the wicks, which are 
allowed to burn for a minute or so, to 
warm the casting. The cover is then re- 
placed and the engine is ready to be 
started. The spark is again switched on 
and the engine cranked round. The oper- 
ation of cranking draws air through a 
small plate, which is perforated with 
holes. This air is separated into two 
passes directly down 


portions. One 
through the curved 





have been tested by 
years of successful 
operation of these 
gas-driven vehicles. 
It is possible to in- 
stall a body with 
the platform close 
to the ground, so 
that the load can lx 
handled easily. The 
chassis is designed 
as a complete unit, 
with no part of it 








pipe and upward 
past the end of the 
main fuel jet. This 
is the main vaporiz- 
ing air which draws 
the kerosene out of 
the jet and carries 
it upward in the 
form of mixed va- 
por and spray. 

The other portion 
of the air is led to 
an annular’ space 
surrounding the 








depending on the 
body. Two brakes 
are provided, the 
ordinary service 
foot-brake, and a hand brake for emer- 
gencies and for holding the truck when 
at rest. It is also possible to reverse 
the motor for emergency braking—a fea- 
ture unique to the electric truck. 


A Self-Contained Kerosene 
Carburetor 

HE fuel situation is more acute in 

England than it is in this country, as 
it is necessary to import the greater part 
of the fuel used in automobiles because 
there are no local sources of supply, if 
one is to except the shale derivatives 
and benzol, neither of which is produced 
in sufficient quantities to supply even a 
small part of the demand. For that rea- 
son, English truck designers continue 
their experiments with devices intended 
to burn lower grade fuels corresponding 
to what is sold in this country as 
kerosene, 

A kerosene vaporizer operating on the 
partial combustion principle is used on 
certain trucks and was recently illus- 
trated and described in our English con- 
temporary, Engineering. The device is 
considerably smaller than other kerosene 
carburetors and is self-contained, that is, 
it does not require so-called hot spot or 
exhaust-heated manifolds. The kerosene 
tank is connected to the carburetor in- 
take, and is controlled by an ordinary 


The battery tray moved out for in- wick casting and 
spection of the cells 


passes into the inte- 
rior of this casting 
through the numerous small holes drilled 
through its walls. The presence of this 
air keeps the wicks burning after they 
have been lighted by the spark. A small 
part of the heated products of combus- 
tion passes upward, mixing with the 
pure incoming air to raise its tempera- 
ture. The major part, however, passes 
out at a very high temperature, meets 
the kerosene spray as it emerges from 
the jet and completes its vaporization. 

A baffle above the jet assists the mix- 


ture and forces the vapor into contact 
with the walls at a point where they are 
maintained at a high temperature by the 
hot gas or flame surrounding them. The 
mixture, and the additional air required 
for combustion, are controlled by sep- 
arate butterfly yalves, so connected that 
a richer mixture is automatically pro- 
vided when the engine is “idling,” and 
the mixture strength may also be in- 
creased above the normal under overload 
conditions, 

It is claimed that the engine can be 
started within a minute or so from cold, 
without the use of gasoline or any means 
of auxiliary heating. As soon as the en- 
xine is firing, the spark in the vaporize 
is switched off, as the passage of air 
over the wicks is then sufficient to keep 
them alight. Should they be blown out 
by a backfire, or become extinguished 
from any other cause, they can be in- 
stuntly reignited by switching on the 
carburetor spark momentarily. When 
the engine has been running long enough 
to heat the water in the radiator appre- 
ciably, it may be stopped and restarted 
by ordinary cranking after an interval 
amounting to as much as a couple of 
hours, without removing the cover of 
the carburetor. 


Crawler-Traction Member for 
Wheeled Tractor 

UST as soon as any automotive prod- 

uct is marketed in sufficient quanti- 
ties so that its distribution is general, 
then other manufacturers devise attach- 
ments to increase the usefulness of the 
machine or to adapt it for certain work 
that it would not perform so creditably 
by itself. An attachment that is said 
to double the drawbar pull of a_ well! 
known light tractor of the wheeled type 
that is made in large quantities, operates 
on the “crawler” principle and is de- 
signed to replace the traction wheels or 
dinarily supplied by the manufacturer. 
Needless to say, these traction members 
provide much more ground contact than 
wheels and can be used in soft and boggy 
soil where wheels, even with lugs and 
extension rims, would be at a marked 
disadvantage. Two widths of track are 
available, nine-inch, for use on hard 
ground, and twelve-inch, for soft places 
where more ground support is needed. 
The widest type has pressed steel grout- 
ers riveted to manganese steel links to 
increase the traction. It is stated that 
the attachment can be installed in place 
of the wheels in about an hour. 




















Plowing an asphalt street with a wheeled tractor, equipped with special 
crawler-traction member 
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Recently Patented Inventions 
Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 














Pertaining to Aeronautics 

PROPULSION MEANS FOR FLYING 
MACHINES.—A. E. Breese, Box 34, Cathay, 
N. D. The object of the invention is to pro- 
vide propulsion means which is adapted to 
propel the flying machine either forwardly 
or upwardly, the direction of travel being 
thus readily varied by varying character of 
the action which is readily controllable. An- 
other object is to provide propelling means 
which may be utilized to retard the descent 
of the plane. 

AIRPLANE.—J. SaBey, Paia Maui, 
Territory of Hawaii. The invention relates 
to an airplane that is supported in the air 
and uses the water as a means of propulsion. 
The essential part of the invention is the 
propeller which is not arranged to rely on 
the air for a reacting means, its purpose 
being to engage the water, and it is secured 
in such a manner that the tips of the blades 
engage the water surface as a _ reacting 
means. (See Fig. 1.) 





8. 





Pertaining to Apparel 
GARMENT.—A. SILvVersTEIN, 817 Broad- 
way, New York, N. Y. This invention re- 
lates to a detachable vest for coats. An ob- 
ject resides in the provision of a vest which 
can be applied to a coat with a minimum 
disturbance of the construction of the coat 
proper, so that the fit of the coat is in no 
way affected. A further object resides in the 
provision of means whereby the ends of the 
vest, when not in use, may be slipped in back 


of the coat facing and fastened therein, so 


as to have the appearance of an ordinary 
coat lining. 
HAT RETAINING DEVICE.—O. H. 


LEMCKE, c/o Rogers Printing Ink Co., 404 
W. 27th St., New York, N. Y. The primary 
object of the invention is to provide a device 
for retaining a hat or other head wear se- 
curely in place and against accidental dis- 
placement from the head, the device affords 
ready means for detachably associating the 
same with a hat, cap, or head wear, and 
means for adjustment in order that the de- 
vice may be applicable to heads of various 
sizes. 





Electrical Devices 

RENEWABLE PRIMARY DRY-CELL 
BATTERY.—W. S. Dog, c/o Doe Electrical 
Device Co., Kent, Ohio. The object of the 
invention is to provide a renewable dry-cell 
battery arranged to enable the user to readily 
disassemble the parts, renew the combined 
depolarizer and excitant or the zine element, 
and reassemble the parts to again have an 
effective battery the same as originally placed 
on the market, the battery is exceedingly 
serviceable for use in self-contained electric 
lamps. 

ELECTRIC CONTROLLING DEVICE. 
—W. W. DrumMonpD, 323 No. Main St., 
Pratt, Kans. This invention has for its ob- 
ject to provide an electric controlling device 
for typesetting and other machines using 4 
controlling keyboard, and arranged to per- 
mit an operator to selectively actuate the de- 
sired mechanisms of the machine without re- 
quiring much shifting on the operator's part. 





coveries. 


signifies a process. 
are for machines or other mechanical 


these old elements are combin 


jects. 


or fourteen years. 





3.—WHAT MAY BE PATENTED? 


NDER the constitution of the United States the Congress has been given 
power to promote the progress of science and the useful arts by grant- 
ing for limited periods to inventors the exclusive right to their dis- 

Accordingly, under our statutes any person who has invented or 

discovered any new and useful art, machine, manufacture, or composition of 

matter may be granted a patent therefor. 
and the term is not used in its generic or broader sense. 

“art” is given a more limited meaning and in the sense of the patent law it 

In all probability the great majority of patents granted 


resolved into its component parts comprises a combination of old elements. If 
ed in a new way or so as to produce a new or 
better result, the combination presents patentable novelty. 
“manufacture” in the sense of the patent law is difficult of definition. Broadly 
speaking, whatever is made by the hand of man and is neither a machine, nor 
a composition of matter, nor a design, is a manufacture. 
sition of matter” may, according to Walker, be said to cover all composi- 
tions of two or more substances and includes, therefore, all composite articles 
whether they be results of chemical union or of mechanical mixture, or 
whether they be gases, fluids, powders, or solids. 
“mechanical inventions” but as well for designs may patents be granted 
under our law and the statute provides that any person who has invented any 
new, original and ornamental design for an article of manufacture may obtain 
a monopoly thereof for a limited period. 
the esthetic creations of the inventive mind and include a vast array of sub- 
The period of the design patent as distinguished from that of the 
mechanical patent, which is seventeen years, may be three and one-half, seven 


By discovery is meant invention, 
Likewise the word 


structures. Almost any machine when 


Just what is a 


The term “compo- 


Not only for so-called 


Design patents afford protection for 

















Another object is to permit the use of the | 


controlling device without the use of the 
usual keyboard, and to permit the removal of 
the device whenever it is desired to actuate 
the machine by the use of the keyboard. 
SOCKET COVER.—M. BERMAN, c/o Re- 
liance Metal Spinning Co., 160 John 
trooklyn, N. Y. The invention relates to 
electric light fixtures, its object is to provide 
a socket cover so constructed that it may be 


adapted for use either with a ball or spher- | 


ical lamp or with a pear-shaped lamp and 
shade as desired, without the necessity of 
dismantling and disconnecting the socket 
cover from the rest of the fixture, the cover 
plate being connected to the body portion of 
the socket cover by a detachable joint. 
LAMP SOCKET.—C. GARCILLAN, c/o 
Mrs. W. Nunez, 228 W. 48th St., New York, 
N. Y. The invention pertains more particu- 
larly to a method of constructing a lamp 
socket and the arrangement of the contacts 
thereof. One of the objects is to construct a 
lamp socket in such manner that the lead 
wires are in actual contact with the contacts 
of the lamp globe when the latter is posi- 
tioned therein, one of the lead wires forming 


a means for supporting the lamp globe with- | 


in the socket. 

LAMP FIXTURE AND SOCKET CON- 
STRUCTION.—A. B. BARNES, c/o Barnes 
Electric Mfg. Co., 473 Central Park West, 
New York, N. Y. An object of the invention 
is the provision of means whereby the socket 
isin asimple and efficient manner connected 
to and clamped within the fixture. A fur- 
ther object resides in the provision of means 
whereby the support for the socket within 
the fixture and the device for clamping the 
parts, are utilized as a passageway for the 
switch operating means, which depends from 
the fixture. 


St., | 


ELECTRICAL SWITCHING DEVICE. 
|—I. L. SrTancer, 573 E. Park Ave., Mer- 
chantsville, N. J. This invention has par- 
| ticular reference to a combined switch or 
}eut-out and fuse block in which the live 
| parts are so enclosed that the danger of per- 
| sons operating the switch coming in contact 
| with them is reduced to a minimum, the live 
| parts are also substantially enclosed regard- 
less of whether the switch is open or closed 
or in any position. The fuses mounted in 
|} connection with this switch may be easily 
| refilled and examined. (See Fig. 2.) 








Of Interest to Farmers 


SEED-DISPENSING MECHANISM 

FOR PLANTERS.—G. H. Wrieut, 1925 
Pacifie Ave., Spokane, Wash. An object of 
this invention is to provide a reversible seed 
hopper, which may be utilized for dispensing 
various kinds of seeds; to provide a deflector 
which tends to increase the hopper’s effi- 
ciency, and to suggest a slightly modified 
form of planter organization with whieh the 
dispensing mechanism may be used. The 
size of the holes in the seed plates may be 
varied according to the kind of seeds to be 
| planted. 
PROCESS FOR REMOVING STUMPS. 
| —J. YEGEN, 416 Main St., Bismarck, N. D. 
| The invention has for its object the provision 
of a process whereby a stump is converted 
into charcoal before being removed. The 
stump is bored to provide vertical air pas- 
sages extending from the top of the stump 
to the space between the bottom of the 
stump and the soil. Incomplete combustion 
of the wood is had by lighting the wood and 
covering the stump with soil. 














SEED COVERING ATTACHMENT) 
FOR LISTERS.—C. C. HERMANCE and M./C., Canada. 


REIN, c/o Max Rein, Mutual, Okla. The 
general object of the invention is to provide 
an attachment adapted to be secured in posi- 
tion to run in the rear of the mold board 
and provided with means to form a center 
line seed trench in the lister furrow, and 
trailing covering means so constructed as to 
close the center seed trench by soil pressure 
instead of covering the seed largely by throw- 
ing the dirt over it, whereby the seed con- 
tact is uniform regardless of the speed of 
travel of the lister. 
Of General Interest 
CLEANING FLUID FOR IMPREG- 








NATING DUST CLOTHS AND THE 
LIKE.—F. A. WRicutT, 827 4th St. East, 


Hurechinson, Kans. This cleaning fluid con- 
sists of one gallon erude oil, one-half gallon 
gasoline, four ounces raw linseed oil and a 
few drops of oil of cassia, mixed at a tem- 
perature of not less than 72° F. The cloth 
is emersed in the solution, the surplus solu- 
tion removed, and the gasoline allowed to 
entirely evaporate; it is then ready for use 
either on varnish, leather or glass. 

CYLINDRICAL STRUCTURE AND 
BLOCKS THEREOF.—F. Le Coce and I. 
Le Coca, Aberdeen, S. D. The invention re- 
lates generally to cylindrical block structures 
such as sewers, culverts or conduits, the 
object being the provision of such a structure 
formed from blocks, whereby quick ready 
formation is brought about and a structure 
promoted involving a minimum of material, 
which will be water tight and capable of re- 
sisting internal and external pressure. 

WINDOW-OPERATING DEVICE. — A. 
HeYMAN, 239 18th Ave., Astoria, N. Y. An 
object of this invention is to provide means 
which will permit of the ready raising and 
lowering of the upper sliding sash of a 
window without the necessity of using sticks 
or standing upon a chair or other support. 
A further object is to provide a rod with 
threaded connection for ready disassemblage 
of the parts for removing the sashes, the 
rod being neat in appearance, and efficient 
(See Fig. 3.) 


in use. 
WINDOW DOG KENNEL.--C. CHApP- 
LIN, 258 Madison Ave., New York, N. Y. 


An object of the invention is to provide a 
dog kennel adapted to be mounted on the 
outside of a window sill of an apartment 
house or other dwelling, and connected to 
the window frame in such manner as to be 
properly supported and protected from rain, 
the arrangement being such that access may 
the 


be secured thereto at any time from 
interior of the building. (See Fig. 4.) 
RACK.—W. A. HAMMOND, 112 Market 


St., San Francisco, Calif. This invention re- 
lates to a rack designed for holding the 
blocks or tiles used in the game of “mah- 
jongg.” ‘The rack comprises an elongated 
block of material having an inclined frontal 
ledge and face allowing the tiles to rest on 
the ledge in a slightly reclined position, and 
a back face substantially parallel to the front 
face allowing the rack to be turned or the 
same without disturbing the file arrangement, 

PHONOGRAPH REPRODUCER DTIA- 
PHRAGM.—C. WHITEFIELD, Victoria, B. 
One of the foremost objects is 






































Sabey’s air-flying plane, driven 


Fig. 1. J. S. 
by water screw 


























Safety combination of switch and fuse 


Fig. 2. 
block, invented by I. L. Stanger 
























































The invention by which A. Heyman 


Fig. 
opens and closes the top sash 
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Fig. 4. Dog kennel, designed by C. Chaplin, 
to be mounted on the outer window sill 
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Keeping the window-washer’s arm dry 


Fig. 5. 
with J. P. Kelly’s invention 








Fig. 6 J. R. Starck’s version of the jewelry 
clasp that opens easily when desired, and not 
at all when not 








Fig. 7. 
impact is the claim made by 
this crutch tip 


Better cushioning of the shock of 
W. G. Bell for 














Fig. 8. Collapsible crate for shipping live 
stock, invented by J. W. O. Orban 








to provide a reproducer diaphragm composed 
of a plurality of suitably assembled wooden 
sectors, so treated before assembly as to con- 
fer qualities thereto which enable the dia- 
phragm to render perfect reproductions, and 
so mounted on parchment as to produce 
sounds of a high degree of faithfulness, due 
to the arrangement and resonance of the 
wooden sections. 

RECEPTACLE.—F. J. LYNCH, c/o Peer- 
less Tube Co., 28 Walsessing Ave., Bloom- 
field, N. J. The invention aims to provide a 
receptacle particularly adapted for use in 
connection with the shipment and storage 
of photographic cartridges, or spools and 
similar articles, but not necessarily limited 
to this particular use, by means of which a 
container will be provided, which will virtu- 
ally preclude any damage occurring to its 
contents incident to atmospheric conditions 
or moisture. 

BOX.—C. A. Fox, 276 6th Ave., New 
York, N. ¥Y. The aim of this invention is to 
provide a receptacle comprising a lid and 
body, the elements of which will co-operate 
with each other in such a manner as to 
effectively preclude the entrance of dust or 
foreign matter, or the possibility of with- 
drawal of any of the contents of the recepta- 
cle without either visibly injuring the recep- 
tacle, or entirely removing the lid, thus 
necessitating the destruction a sealing means. 

SNOW GUARD AND FENDER.—H. 
N. Srecer, 211 EB. Church St., Slatington, 
Pa. The invention relates to guards for 
preventing a large volume of snow collected 
on a roof from sliding therefrom. The prin- 
¢ipal object is to construct the guard or 
fender in such a manner that the same will 
have a bearing on a plurality of adjacent 
shingles in order to distribute the load for 
preventing damage to the roof as well as to 
insure a strong connection. 

REPAIR DEVICE FOR FISHING 
RODS.—D. McC. Hupson, Bend, Oregon. 
The primary object of the invention is to 
provide means by which repairs to fishing 
rods and similiar articles may be made. 
It is a further object to provide means 
whereby the tips, ferrules, and the like, of 
fishing rods and similar articles may be 
securely fastened in place in such a manner 
that they may be readily removed when de- 
sired. 


BOTTLE CAP REMOVER.—T. C. Rusa, | 


c/o Hay Hardware Co., Lexington, Ky. An 
object of the invention is to provide a bottle 
cap remover of extremely simple and effective 
construction which may be readily attached 
to a support and positioned in such man- 
ner that, when not in use, it will oceupy a 
minimum space and form no outwardly ex- 
tending projection beyond the base of the 
device. 

HAIR WAVING DEVICE.—O. J. 
Fir NGeERBUBLER and ©. Scnorpe, 732 Quincy 
St., Brooklyn, N. Y. Among the principal 
objects of the invention is the provision of a 
core member for permanent hair waving de- 
vices which effects a wave of gradually in- 
creasing size from the root to the outer end, 
more closely resembling the natural wave. 
A further object is to provide a device which 
eliminates the necessity of tying the hair at 
the roots, and which admits of an expansion 
of the hair after being applied to the core. 

WATERPROOF CARRYING CASE.— 
J. D. Ketry, 78 Whitney Ave., Elmhurst, 
N. Y. An object of the invention is the pro- 
vision of a waterproof case especially de- 
signed for bathers, which is adapted to con- 
tain cigarettes, matches, cosmetics, money, 
or the like, which is provided with means for 
attaching the same to a beach costume 


whereby the wearer may enter the water 








when the case is closed, with assurance that 
the contents will remain dry. 

SANITARY TOILET SEAT COVER.— 
J. L. Scuaerer, 80 North 30th St., FPlush- 
ing, N. Y. The invention relates to covers 
for toilet seats and aims to provide a sani- 
tary covering element which is designed to 
be destroyed after having been once used 
in order to insure the user against contact 
with the seat and against infectious diseases 
or the like; the device is simple and may 
be inexpensively manufactured. 

POCKETBOOK. — B. Sremser, 1261 
Broadway, New York, N. Y. The invention 
more particularly relates to ladies’ pocket 
books, hand-bags, and the like, in which a 
main change receptacle serves for the carry- 
ing and supporting means of a plurality of 
pockets arranged on either side thereof. 


| Among the objects is to provide a hand-bag 


with a pocket of the accordion type and a 


safety pocket upon the exterior of the 
frame of the bag. 
FIREPROOF TANK.—W. S. Horr, 


2113 W. Maple St., Stock Yards Sta., Okla- 
homa City, Okla. Among the objects of the 
invention is to provide a fireproof tank for 
holding oil and other inflammable liquids, 
the basic principle being a cover or floating 
tank on the oil with suitable means for 
sealing the joint between the floating tank 
and the outer stationary tank. 

GAS-REGULATING VALVE.—L. BP. 
TROSCLAIR, 2622 Lavender St., New Orleans, 
La. The invention has for its object to pro- 
vide a valve which is operated by varying 
pressures of steam in a boiler to auto- 
matically diminish or increase the flow of 
gas, but at the same time prevent the flow 
of gas to a burner from being entirely 
stopped, this last provision functioning like 
a pilot. 

LUNCH HEATER AND CARRIER.—J. 
WelIss, 1413 N. Halsted St., Chicago, Tl. 
An object of the invention is to provide a 
lunch heater and carrier, which may be 
placed over a fire to warm the contents, 
the carrier being so constructed that the fire 
eannot burn the food. A further object is 
to provide a device in which the different 
kinds of food are kept separate, the device 
when assembled forming a compact unit. 

DESK ORGANIZER—R. J. Turner, 
c/o Efficiency File Co., 218 So. Clark St., 
Chicago, Ill. The invention relates to a de- 
vice having means for conveniently receiv- 
ing, in classified order, various papers and 
letters such as ordinarily gather on the desk 
of a business man. This device is con- 
structed in such form as to make it particu- 
larly adapted to hold a plurality of papers 
without losing its shape or assuming a 
bulky appearance. 


SEALING RING.—L. Foor, Pedro Mig-| 


uel, Canal Zone, Panama. An object of the 
invention is to provide a sealing ring which 
is adapted to form part of a liquid shaker 
and to be interposed between the mouth of 
a pair of ordinary glass tumblers, sealing 
the mouths of both, to form a shaker, the 
ring being simple in construction, easy to 
clean and efficient in use. 
CONTAINER.—A. H. Boswortn, Zona 
Bldg., Wichita, Kansas. Among the objects 
of the invention is to provide a container 
or receptacle for receiving compositions, 
such as menthol, to be used as an inhaler, it 
being possible to make the container with 
a minimum number of parts and yet result 
in a strong compact article produced with 
a minimum expenditure of time and labor. 
MOP WRINGER.—E. P. POovumseEN, 
Mendham, N. J. The invention has par- 


ticular reference to a mop wringer which 
is designed to be associated with a bucket 
or pail to remove the majority of water and 
discharge the same in the pail. A further 
object is to provide an adjustable device 
whereby the same will operate in connection 
with buckets of various heights, and may 
be expeditiously associated with or removed 





| upon the end of the crutch. 


from the bucket. 

BOOK-HOLDER.—M. J. Carrrey, 319 
W. 126th St., New York, N. Y. The in- 
vention especially pertains to a book-holder 
adapted for attachment to an article of 
furniture, such for instance as a chair, bed 
or the like. The primary object is to pro- 
vide a form of book-holder which may be 
adjusted to various angles to meet the re- 
quirements of the article to which it is at- 
tached, and to provide means for keeping 
the book in open position. 

CHANNEL BRICK.—A. HarponcovRrt, 
c/o Munn, Anderson & Munn, Woolworth 
Bldg., Broadway, New York, N. Y. The ob- 
ject of this invention is to provide a con- 
struction of channel brick employing a novel 
form of grip for handling the brick, the 
sides of the channel being so shaped that the 
mason’s thumb and fingers may readily ob- 
tain a good grip without danger of injur- 
ing his knuckles against the rough surfaces 


unnecessarily weakened by the forming of 
the channels. 


Ave., New York, N. Y. The invention re- 
lates to a protector adapted to be used in 
washing painted surfaces, windows, ete. 
primary object is to provide means adapted 
to be worn upon the arm of the operator to 
eatch the drip from a sponge, cloth or other 
washing implement. The device may be 
readily attached or detached from the wrist 
of the operator, it is constructed in such 
manner that one of the edges is flared, and 
will keep this position while in use. (See 
Fig. 5.) 

FAUCET.—T. Coonan, Morgan Hotel, 
Detroit, Mich. One of the principal objects 
of the invention is to provide a faucet which 





adapted to operate automatically in that the 


valve of the faucet may be opened by posi- | 
| TOR.—J. Homer, 144 Commonwealth Ave., 


tioning the glass or cup under the mouth of 
the faucet and in engagement with the oper- 
ating mechanism, the faucet being also 
adapted to operate as a non-automatie fix- 
ture, and may be manually operated for the 
filling of buckets or large containers. 
CLASP FOR JEWELRY.—J. R. Starck, 
Weehawken, N. J. The invention pertains 
more particularly to a clasp for connecting 
together the ends of necklaces, bracelets, and 
the like. One of the primary objects is to 
provide a clasp which will be securely held 
against accidental displacement of the mem- 
| bers relative to one another, a further object 
| is to provide a clasp which may be readily 
|opened and closed. (See Fig. 6.) 
| TIP FOR CRUTCHES.—W. G. Bett, 
1410 M St. N. W., Washington, D. C. The 
object of this invention is to provide a crutch 
| tip adapted to serve as a pneumatic cushion 
to absorb the shocks which may be imposed 
A further ob- 
ject is that the tip be adapted to grip the 
surface upon which it may contact during 
the use thereof. The tip is adapted to be 
inflated to any degree desired. (See Fig. 7.) 





| FOLDING CASE.—J. W. O. Orpan, 824 


| Locust St., Scranton, Pa. This invention re- 
| lates to folding cases, crates or coops, which, 
when in set up condition, are designed for 
the purpose of shipping animals or poultry, 
and are also designed to be collapsed when 


empty for the purpose of reshipment, where- 
by the same will occupy a minimum amount 
of space. One of the principal objects is to 
provide a case in which all of the elements 
are permanently connected to prevent pos- 
sible loss. (See Fig. 8.) 

FREE CHAIN HOIST.—F. W. Corrine, 
c/o Love & Kilgore, 204 Daniel Bldg., Dan- 
ville, Ill. The object of the invention is to 
provide a chain hoist wherein the chain 
operates through a frame so as to be housed 
and protected. A further object is to pro- 
vide a chain hoist in which the chain and 
frame are so organized with each other and 
with the driving mechanism that the heavy 
stresses are evenly distributed thereby en- 
dowing the hoist with features of strength 
and durability. 

CONTAINER.—F. B. WENpEL, 3010 
Clarendon Rd., Brooklyn, N. Y. This in- 
vention relates to containers for powdered or 
granulated materials such as spices, condi- 
ments or the like. The object is to provide 
a closure which affords means for sifting the 
contents in quantities, which closure is rotat- 
ably mounted on the top of the container 
for selectively shifting the same to its vari- 
ous discharge positions. 








WRISTLET.—J. P. Kerry, 207 Fighth | 


The | 





ROLLED BELT LACING.—H. Hem- 


| MERDINGER, c/o J. H. Hemmerdinger & Son, 
of the brick, the brick is strong and is not} 


422 Withero St., Brooklyn, N. Y. An object 
of the invention is to provide a simple pack- 


| age whereby a plurality of rolls of belt lacing 


may be packed away in a neat manner so 
that in displaying or using the belt lacing 
an individual roll can be extracted for use 
without the necessity for unwinding a large 
roll, or disturbing the package. 

JUVENILE BLOCKS.—W. C. HAptey, 
cor. 116th St. and Morningside Ave., New 
York, N. Y. The invention relates to a set 
of blocks arranged to rest upon the project- 
ing ends of the white keys of a self-playing 
piano, and having upqn their faces amusing 
pictures of humans and animals, to simulate 
dancing and jumping figunes, said blocks be- 
ing cubical in form; and also embodying 
spacing blocks to be interposed between the 
cubical blocks, all the blocks being operated 


for the filling of glasses, cups or the like, is| by the up and down movement of the keys 


of the piano while playing a piece of music. 
DENTAL ARTICULATOR OR RELA- 


Boston, Mass. The invention has for an ob- 
ject the provision of means whereby the 
manipulation of the articulator is made easy, 
|} and in making a given set of teeth the opera- 
tor can form an impression of the movement 
of the teeth with respect to the other jaw 
which can be preserved in a permanent fixed 
form for future use and thereby enable other 
teeth to be made in a much simpler manner. 


| CONTAINER.—P. G. Ross, Poultney, 
Vt. The invention particularly relates to 
| liquid containers, the object being to provide 
a container so constructed that there is no 
danger of pressure from the inside of the 
container blowing out a cork or other 
closure. A further object is to provide a 
container from which the cork may be read- 
ily removed without danger of injuring the 
same. 

ANTIVERMIN BED.—L. RoyAk, 522 FE. 
78th St., Apt. 84, New York, N. Y. Among 
the objects of this invention is to provide 
means which are intended to be employed for 
use in connection with a bed and bedding for 
the purpose of trapping bed-bugs and such 
insects. ‘The device may be incorporated 
with the bed when manufactured or may be 
applied to beds already constructed. 

CHICKEN-BROODER COOP.—C. ©. 
Wurrr, Delhi, Iowa. The general object of 
the invention is to provide a brooder coop so 
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constructed as to keep the chickens free from|be used to tighten all types of chains. 


SCIENTIFIC AMERICAN 


A {sleeve is provided for that portion in close | ject being the provision of a self-contained 


the stamping of an uneasy hen when the) further object is to provide means for tak- contact with the hot coal. 
chickens are shut in, as in the early morning | ing up the slack in chains where it is im- | 
or on a rainy day. The device is also vermin | possible to further tighten the same manu- | ING VITREOUS ENAMELS.—F. D. Cook, 


proof, and proof against the attacks of small/ ally, and to positively lock the chain in! Box 459, Washington, Pa. 


The construction is of knock-down | tightened or stretched position. 


animals, 
form, and may be readily assembled. 

BATHING CAP.—L. and M. Auster, 39 arp, Box 26, R. F. D. No. 1, Ridgewood, 
E. 27th St., New York, N. Y. The inven-|N. J. 


LATHE CENTER.—De Wirt E. How- | 


METHOD OF CONTINUOUSLY MELT- 


The invention 
aims to provide a method of forming vitreous 
enamels which consists in utilizing a melting 


|chamber formed to prevent collection of the 


The general object is the provision of | 


tion relates to caps particularly intended for|a simple and durable lathe center in which | 


use by women bathers, to avoid the annoy-|the work receiving spindle is revolubly 
ance caused by wet hair, and its injury due | mounted in a hollow body in such a manner 
to the action of salt water. Among the ob-| as to prevent any play, and providing in con- 


jects is to provide the wearer with means| junction with the hollow body means for | 


of being relieved from the uncomfortable! forcing the means for mounting the work 
pressure of the cap against the ears, due to| receiving spindle out of the body, the work 
tension when the cap is expanded beyond its | receiving spindle being rotated on ball bear- 
normal size and contracted against the head | ings. 
of the wearer. (See Fig. 9.) COMPASSES.—U. Jounson, 268 Mar- 
COMB.—R. B. Howarp, Golconda, Nev. | tense St., Brooklyn, N. Y. Among the objects 
The object of this invention is to provide of the inventor is to provide an instrument 
a comb construction in such manner that! which may be used for ordinary work in 
the teeth are easily separable to permit an|the usual manner, but which will embody 
expeditious and efficient cleaning of the comb. | a construction permitting of work or draw- 
It is also an object that the teeth be so|ings being readily divided into desired pro- 
made that in case one of them becomes! portion, the operator being able to readily 
broken a new one may be easily substituted duplicate a piece of work from one standard 
therefor. The comb is simple and inexpen-| scale to another standard scale. 
sive to manufacture. (See Fig. 10.) LEVEL ATTACHMENT.—L. W. 
—— — ———— | FANY, Winsted, Conn. 
Hardware and Tools 


ROASTING FURNACE. —J. Tomas, 
21014 W. Heron St., Aberdeen, Wash. The 
invention aims to provide a roasting furnace 
which may be operated by any desirable type | 
of fuel. A further object is to provide &l tween one 
device which may be readily portable, and | ty, necessity of utilizing the services of an 
in which the construction is simple, provision rt engine 
being made by which the degree of roasting | er ago awe " 
may be regulated to a nicety. A further | BATH AND BASIN FITTING.—F. C. 
object is the provision of a device which DARLING, Walton, N. Y. The invention re- 
may be of sectional construction so that the |/ates to stoppers for waste pipes in bath 
parts may be assembled to conform to oper- #"4 basin fittings. The primary object is to 
ate with the type of material to be operated | Provide a receptacle for the reception of the 
upon. | stopper in order that the same may be con- 


sTIRNACTK — " |eealed from view when not in use, the re- 
wine pep eg yy a | ceptacle being so constructed that the stopper 
ae io te ya | will be moved automatically to position. 


—~H. A. GRiIFFIn, Box 613, Honolulu, : 4 

Hawaii. The invention relates particularly |_TORCH.—I. M. Haywarp, 5024 18th St., 
to a steam generating apparatus which will | Brooklyn, N. Y.—This invention has for an 
burn and thus utilize for steam generating | Object to provide a construction which may 
purposes residual molasses and like products | be quickly arranged as a torch or as an 
of waste fluid, the object being the provision | ®Utomatically heated soldering iron, wherein 
of a simple effective apparatus capable of | ®lcohol may be readily used as a fuel. A 
ready extension in its adaptability to steam |further object is to prevent the heat from 
boilers of various widths and applicable in | Unduly affecting the liquid part of the fuel 
a simple manner to boilers of various types. while at the same time presenting means 
Among the purposes is to uniformly feed the | for conveying the fuel to the heated part of 
molasses in such manner as to promote com- | the torch for gasification. 
bustion of maximum efficiency. — ee ee ee 
BOUDOIR LAMP.—F. W. Usuer, 177 Heating and Lighting 
Montague St., Brooklyn, N. Y. The inven- 
tion contemplates an inexpensive, highly at- 
tractive and ornamental illuminator prefer- 
ably in the form of a doll having a hollow 


Tir- 














in connection with levels such as are used 
by carpenters, and other mechanics. An ob- 
ject is to provide an attachment by means 


height, or a distance in a given plane be- 








2400 Cornelia St., Brooklyn, N. Y. An ob- 
| ject of this invention is to provide a means 
|for causing the water in a steam boiler to 
translucent body in which an electric illu-|absorb more of the heat units passing 
minating means is arranged for obtaining in | through the flues, the arrangement being 
a subdued and temporary illumination in a/adjustable to take care of different condi- 
bedroom, the body of the doll figure being | tions of fire, boiler and the like. A _ fur- 
provided with movable members constituting | ther object is to provide baffling or deflecting 
the means for rendering the lighting means | means for the boiler tubes which may oper- 
active. ate any desired series of baffles, and an ar- 
SPRING COMPRESSOR.—C. A. Pres-|rangement of air or steam injection which 
coTT, 147 Riverside Ave., Providence, R. I.| will tend to produce a better combustion 
An object of the invention is to provide a|and better draught. 
device of this character with which a valve FURNACE APPLIANCE.—O. L. Run- 
spring may be quickly compressed, and to! pgerx, 603 Woodland Park, Chicago, Ill. This 
provide means for holding the spring in| jnvention relates to furnace combustion ap- 
compressed position when it is removed from | pliances. An object is to provide a device in 
the compressor. A further object is to pro-| which oxygen is conveyed from the furnace 
vide such a device which is simple, strong, | grate to a point above the burning coal, thus 
durable and efficient in use. assuring the combustion of the gases above 
CHAIN TIGHTENER.—F. V. Fiscuer, | the coal. A further object is to provide a 
Glenrock, Wyoming. “An object of the in-| device in which the parts may be readily 
vention is to provide a device which may | replaced, if broken, and in which a protective 





|The 


The invention aims | 
| to provide an attachment suitably utilized | 


of which it will be possible to determine the | 


point and a second point, without | 


melted enamel in a pool and permit the 
enamel to run continuously from the cham- 
ber as it melts, in continuously withdrawing 
and quenching the melted enamel and in con- 
trolling the temperature by this process. 

FIRE KINDLER.—J. Quist, 855 How- 
ard St., Detroit, Mich. This invention re- 
lates to a device for starting fires in stoves 
or furnaces where coal or other solid fuel is 
employed for heating. The object is to pro- 
vide a device adapted to be applied beneath 
the fire grate in the ash receiver for rapidly 
starting a fire, the lighting unit comprising 
a receptacle and a multiplicity of upstand- 
ing sheets of liquid absorbing material, such 
as asbestos, filled with a suitable oil. 





___ Machines and Mechanical Devices _ 
PLECTRUM PIANO ACTION. — G. 


CascioTtA, 317 E. 27th St., New York, N. Y. | 
| An object of the invention is to provide a| 
novel piano action capable of being substi- | 


tuted for a conventional piano action con- 
structed in a new piano and by means of 


which the same tonal qualities will be cap- | 


able of being duplicated by means of a piano 
as are now capable of being rendered only 
by a performer upon a harp. 

LOADING AND UNLOADING APPA- 
RATUS.—J. A. Worsuam, Maroa, Ill. An 
object of the invention is to provide a porta- 
ble loading and unloading device particularly 
designed for loading freight cars or the like, 
and for handling ear corn, but may also be 
used for loading various other materials. 
device is automatic in its operation, 
eausing the tilting of a wagon to discharge 
its contents into a hopper, and causing the 
material to fall into a pneumatie discharge 
tube through which a blast of air distributes 
the same to evenly load the car. 

AUTOMATIC DRILL PRESS.—C. E. 
Cox, 610 Park Ave., Rockford, Il. Among 
the objects of this invention is to provide a 
device in which there is an arrangement for 
elevating and lowering the drill spindle, and 


a magazine in which a plurality of tools may | 


be carried with means for bringing any de- 


pers . . . . 
|sired tool into operative relation with the 


| BOILER AND HEATER.—P. 0. Rorn, | 


drill spindle, and means for locking the tool 
carrying mechanism in position for releasing 
it at will. 

SEPARATOR.—M. M. Newton, Colorado 
Springs, Colo. The invention relates to an 
apparatus for separating a conglomerate of 
solids consisting of materials having differ- 
ent specific gravities such as found in min- 
ing operations for redeeming precious metals 
from sand and gravel beds or from tailings 
of a mine or the like. The device comprises 
a helical shaped pan having a transversely 
curved surface, means for supporting and 
adjusting the pan for rotation with respect 
to the axis. 

DRILLING MACHINE.—H. C. Brews- 
TER, Shreveport, La. An important object 
of the invention is to provide a well drilling 
apparatus having a sub or suspended bed 
arranged beneath the main bed and the 
rotary table of the machine, the bed being 
provided with suitable means for gripping 
a drill stem or pipe to hold the same against 
rotation independently of the rotary table. 

SELF-CONTAINED BLOW-OFF 
VALVE.—C. H. Stroup, Hubbell, Mich. 
The invention relates generally to valves and 


more particularly to blow-off valves, the ob- | 


421 


valve, the moving part of which will be 
| fully concealed and movable within the 
llimits of a casing and are protected from 
| outside influences, as well as from uccidental 
blows. 

FLUSH TANK VALVE.—S. KNEPPEL, 
333 E. Locust St., Scranton, Pa. The gen- 
leral object of the invention is to provide a 
tank valve adapted to be lifted by a 
| pull exerted on a chain or lever. The device 
|is characterized by accuracy of operation 
| and the facility with which the parts may be 
| produced and assembled, as well as to obtain 
simplicity and durability of construction. 
| PUMP.—D. H. Tuompson, 314 W. Locust 
| St., Lodi, Calif. Among the objects of this 
jinvention is to provide a positive acting, 
continuously operating, combined suction and 
pressure pump having a continuous suction 
|and discharge that is economical, simple and 
|substantially built. The capacity of the 
| pump will be contingent only upon the power 
|exerted in operating. 

FLUSHING VALVE.—W. S. WuiIte, 
| Denver, Col. The invention has for its ob- 
ject to provide a valve which comprises 2 
piston and a pendant valve movable verti- 
|eally relatively to the piston to function in 
a particular manner, an important result be- 
ing that the flow of flushing water will not 
eause the valve to bind. ‘The device also 
includes an auxiliary valve for venting a 
| chamber above the piston. 
| HAIR WAVING MACHINE.—J. M. 

HIGGINS, 1223 15th St., Sacramento, Calif. 
|The particular object of the invention is to 
| provide a machine that will enable a person 
to produce a Marcel wave on her own hair 
|in a very short time, without the assistance 
}of an attendant, and without the exercise 
|of any particular skill. The device is simple 
and will produce the required wave in a few 
minutes. 

PUMPING POWER.—E. 8S. S1oan, Ship- 
penville, Pa. The invention relates more 
particularly to what is known in the oil well 

|art as pumping powers. An important ob- 
| ject is to provide a pumping power which 
employs an extremely heavy base into which 
is rotatably extended a main shaft surround- 
ed by a suitable number of relatively sta- 
tionary bearings so that the leverage cannot 
exert an excessive friction and thereby de- 
| crease the life of the bearings. (See Fig. 11.) 








______ Medical Devices : 

| BLEEDING APPARATUS. —R. F. 
| SCHNEIDER, 125 Manhattan Ave., Jersey 
| City, N. J. The invention relates to bleed- 
ing apparatus commonly used for extract- 
ing blood from the body for the purpose of 
making blood tests. The device includes a 
| handle having a passage therein adapted to 
|communicate with a hypodermic needle, a 
rigid nipple fixed to the handle and com- 
municating with the passage, and a flexible 
airtight coupling member adapted to hold 
the reduced breakable end of a vacuum tube 
within the nipple. 

TONSILLOTOME.—O. C. DAnNrEts, Ori- 
ental, N. C. The invention relates to sur- 
| gical instruments adapted for use in severing 
}and removing tonsils, like portions of the 
| body, and abnormal growths. An object is 
|to provide an instrument which is simple in 
construction, adapted for convenient disa- 
assembly and replacement to permit of clean- 
ing, or the sharpening of the cutting blade. 
A further object is to provide an instrument 
having relatively adjustable members adapted 
to grip the parts to be severed, whereby the 
parts will be seeurely held in position; the 
device is adapted to be operated with one 
hand. (See Fig. 12.) 














R. B. Howard’s comb with separable 


Fig. 10. 
teeth to facilitate cleaning 


| Fig. 9. The improved bathing cap for ladies, 
| designed by L. and M. Auster 











Fig. 11. 
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E. S. Sloan has patented this better 
i in oil wells 
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tonsils, the invention of O. C. Daniels 
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radius-leaf adjustment 
Robbins 


Fig. 13. Axle-alining 
invented by G. ¢ 








Musical Devices 


MUSIC ROLL CONTAINER.—B. JV 
O'Nety, 1839 Westchester Ave tronx, N 
Y. This invention seeks for its principal 
object to provide a container for 1 ‘ ils 
which includes a means to permit the play 
ing of the role without removing the same 
from the box. Another object is to provide 
a container which includes means for re 
ducing friction to a minimum, and prevent 
ing wear on the container proper 

MUSICAL-NOTE-INDICATING AT 
TACHMENT.—G. W. Stewart, 325 W. 48th 
St., New York, N. Y. This invention has 
for an object the provision of means whereby 


a person may very readily learn to play and 


resides in the 


read music. A further object 

provision of means whereby a musical in 
strument may be provided with means on 
its body portion to indicate a musical seale 
or notes in connection with which the attach 


ment 18 operated. 





Prime Movers and Their Accessories 
LUBRICATING DEVICE.—H. C. SHAm- 


BLIN, c/o Shamblin Lubricating Co., Webb 
City, Mo. The invention aims to provide 
a lubricating system for use in connection 
with internal combustion engines by means 
of which an operator may adjust the sup 
ply in such manner that just the correct 
amount of lubricant will be utilized and 


evenly distributed so that all of the objee 
tions in this connection will be avoided. The 
device may be manufactured and applied at 
a nominal figure. 


COMBINED COOLING AND CAR- 
BURETING SYSTEM FOR INTERNAL 
COMBUSTION ENGINES.—A. J. CHARL 


An object of the inven- 


TON, Lowden, lowa. 
which 


tion is to provide a cooling system 

may be applied to any engine having the 
usual water jacket, but which dispenses 
with the use of water, thereby reducing the 
weight and eliminating the necessity of a 
radiator. A further object is to provide a 


* eooling and carbureting system in which cold 


and 
ear 


air is foreed through the water jacket, 
the air heated conveyed to the 
bureter 

ACCELERATOR.—C. HAmMMonNpD and W. 
City, Mich. The invention 
accelerators ‘for use on internal 
Briefly stated, the ob- 
iect is to accelerator for Ford 
motors having means whereby the same is 
operated automatically by the depression of 
either the clutch or reverse pedals, the de 
vice may be applied without elaborately 
altering the construction of the engine. 

CLEANING IMPLEMENT. G. A. 
Hovem, Lennep, Mont. The aim of this in- 
vention is to provide a particularly 
adapted for use in connection with the clean- 
ing of spark plugs, and by means of which 
an operator will be enabled to effectively 
clean all of the parts of the plug without 
going to the necessity of dis-assembling the 
same. The device is extremely simple and 
ean be manufactured at a nominal figure. 

GAS ENGINE.—O. Netson, c/o Dr. D. 
P. Teter, 2009 Irving Park Bldg., Chicago, 
Ill. Among the objects of the invention is 
to provide a simple and efficient timing means 
for gas engines. A further object is the pro- 
vision of means for drawing a full charge to 
a point—adjacent the working cylinder by 
means outside of said cylinder, and to pro- 
vide means for opening and closing the ports 
of a gas engine in definite relation with each 
other. 

SPARK PLUG.—J. 8S. SoLomon, 
Magnolia Ave., Los Angeles, Calif. <A 


thus 


INMAN, Boyne 
relates to 
combustion engines. 

provide an 


device 


125 
pur- 


pose of this invention is the provision of a 














that indi 


Hedger’s tire valve 
pressure 


Fig. 14. W. E 


cates the 


spark plug comprising a plurality of elee 
trodes permanently adjusted and arranged 
to provide a suecession of spark gaps which | 
funct o intensify the spark in the aggre- 
gate and to prevent fouling of the plug. 
TIMIN¢ INDEX.—V. W. PAGE, c/o 
Vietor Page Motor Corp., Melrose ve., 
Stamford, Conn The invention relates to 
internal combustion motors, and pertains 
more particularly to means for indicating the 
relative position of 
driving mechanism to the crank shaft of 
the motor. One of the objects is to provide 


means whereby the several parts of the eam 
properly posi 
the connection 


cam shaft is } 


shaft and its assembly may be 
tioned, in order that when 
between the crank shaft and the 
made, the several parts will be in properly 


timed relation. 


ROTARY FLUID-PRESSURE PRO- | 
DUCING APPARATUS A. J. WORTHEN, | 
Station C., Box 1654, Los Angeles, Calif. 


The invention relates to compressors in 
which the velocity of the air, gas or other! 
fluids is converted into pressure energy, and 
its object is to provide a rotary fluid press- 
ure producing apparatus arranged to obtain 
a high over-all efficiency and reduce mechani- 
eal losses and losses of fluid, due to windage, 
to a minimum, and deliver a large volume of 
air or gas at a high compression ratio. 

} 


Railways and Their Accessories 





BEARING CONSTRUCTION. — V. W. 
PAGE, c/o Vietor Page Motor Co., Melrose 
Ave., Stamford, Conn. Among the objects of 
the invention is to provide means for center- 
ing bearings and particularly the main bear- 
ings of internal motors, and to 
provide means which serve also to automati- 
eally center and retain the bearings in posi- 
tion after the has been centered. A 
further object is to provide a device which 
may be readily assembled and disassembled. 
ROTARY INTERNAL COMBUSTION 
ENGINE.—S. B. Corrtter, Voughton Seed 
Co., Jersey City, N. J. The invention relates 
to internal combustion engines of the rotary | 
type, the primary object being the provision | 
of an engine which will be economical and | 
practically without vibration in operation. A} 
further object is the provision of an engine, | 
the disposition and operation of certain parts 
of which preclude leakage, thus maintaining 
a uniformly high compression at all times. 
COMBINED ATOMIZER AND VAPOR- 
TZER FOR OTL ENGINES.—A. C. Smirua, 
2053 FE. 38th St., Los Angeles, Cal. The pur- 
pose of the invention is the provision of a 
combined atomizer wherein the atomized oil 
is injected either into the vaporized member 
or directly into the cylinder of the engine, so | 
that when starting the engine or running 
under a light load, the vaporizing member is 
employed to effect a thorough vaporization of 
the fuel, while, on the other hand, when the 
engine is heated to effect the flushing of oil, 
as it is introduced into the cylinder, or when 
the engine is running under heavy load, the 
oil can be ejected directly into the cylinder 
and without contacting with the vaporizer. 
TWO STROKE INTERNAL COMBUS- 
TION ENGINE.—W. J. F. Weak, 67 Third 
Ave., St. Peters, South Australia, Australia. 
The invention comprises a two-stroke inter- 
nal combustion engine for use with oil, pe- 
trol, aleohol, benzine or other volatile fuel. 
It is very simple in construction and opera- 
tion and has no valves other than port 
valves. All valve operating gears consisting of 


combustion 


same 


| 
! 





|eams, camshafts, tappets, tappet rods, roch- 


ers, valve guides, valve timing wheels and | 
springs have been eliminated ; it is especially | 
adapted for airplanes, motoreycles and 
motor cars. 


lof the 


|W. Adams St., Neosho, Missouri. 























Fig. 15. Attachment by means of which E. B. 
Preston is able to relieve the foot on the Fig. 16. Novel style of brake-band lining in- 
accelerator pedal vented by R. Reynolds 
OIL INDICATOR AND PUMP 
Pout mien? reati - am. . _— ; 
I ertaining to Recreation PRIMER.—G. F. Mappen, Roosevelt, Utah. 
AMUSEMENT DEVICE.—J. Irscu and The invention is intended for embodiment 
J M ARK: Y e/o Flick uste in 601 Sth Ave in oil indicator reservoirs employed on auto- 
de WZ Le Lens . ‘ d Mey nm . ° ‘ 
Long Island City, N. Y. The invention has mobiles. rh os ral object is to provide 
lfor an object to provide a construction an indicator _Teservoir so formed and con- 
| . nected up with the pump that oil will be 


wherein the the effect of 
their efforts during the progress of the game, 
and wherein a number of objects are caused 
to travel from one part of a track to another 


players may see 


the cam shaft and its | through the manual operation of an actuat 


ing mechanism, which if not properly oper- 
ated will fail to perform the desired fune- 
tion. 

GAME APPARATUS.—K. O. STROMEE, 
165 H St., San Bernardino, Calif. An 
ject of this invention is to provide a game 
apparatus consisting of blocks or rectangular 
game having numerals thereon ar- 
ranged in such manner that a game or games 
may be played which exercises the mental 
faculties in problems of arithmetic and 
which constitutes a game of skill as well as 


ob- 


piece Ss 


of chance. 


| provide 


The game may be played by chil-| BRowN, 51 


received in the reservoir from the pump and 
oil from the reservoir may be returned di- 
rectly to the pump when required, for prim- 


ing the latter. 
AUTO ATTACHMENT.—H. D. Cook, 
2204 Cleveland <Ave., Terre Haute, Ind. 


the objects of the invention is to 
a simple attachment for felloes of 
wheels of ordinary construction which are 
adapted to act in conjunction with the fel- 
loes to permit of a demountable rim being 
locked in position or released as quickly 
for dismounting therefrom. The device is 
adapted to be applied without any change 
being required in the wheel. 
ADJUSTABLE CHAIN HOOK.—O. E. 
Ferguson Ave., Buffalo, N. Y. 


Among 


dren or adults and lends itself to a wide|The aim of the invention is to provide an 


variety play to exercise the player's in- 
genuity. 
GAME.—R. Doner, 120 E. Ohio St., 


Chieago, Ill. An object of the invention is 
to provide a device in which certain moving 
parts are manipulated in a manner to ascer 
tain the score of the players, the device hav- 
ing a dial and an indicator hand, both of 


which are movable relative to one another 
and to the supporting means. The score 
may not be predetermined by an _ unfair 


manipulation of the device. 





Pertaining to Vehicles 
HANGING AND SECURING 
MEANS.—J UH. Stewart, 99 Woodward 
Ave., Rutherford, N. J. Among the objects 
of the invention is to provide a freight car 
door adapted to have lateral movement to or 
from the doorway in addition to its sliding 
movement, whereby to effect a tight fitting 
door in the doorway. The general 
object is to provide a suspension means for 
the door, whereby the door may be readily 
opened and quickly and tightly closed. 
LIFTING DEVICE.—F. G. Cuitne, 311 
The gen- 
eral object of this invention is to provide 
a lifting device for application to the Ford 
automobile, so constructed as to be adapted 
for engagement with the front cross member 
of the frame for repairing the steering gear, 
wheels, ete., or for lifting the side frame 
bars, or the rear end without damaging parts 
of the car body in the various 
operations of repair. 
TIMER.—E. J. 
Products Co., S. Murray St., Bangor, Pa. 
This invention relates to a timer including 
a ring, a contact member encircling said 
ring, antifriction means interposed between 


DOOR 


|said ring and member, a collar carrying the 


ring, a plate carried by the collar and ex- 
panding outwardly therefrom, and a spring 
pressed pin carried on the outer end of the 


|plate and bearing against the contact mem- 


ber. 


VEHICLE SHOCK ABSORBER. — G. 


| Hentey, 382 FE. College St., Meadville, Pa. 


An important object of the invention is to | i } 
| are employed upon motor vehicles or the like. 


provide a shock absorber which is especially 


|adaptable for use on automobiles in connec- 


tion with the front and rear springs, which 
may be equally as well applied to various 


| 


| 


| This 


necessary | souri. 


adjustable coupler or hook, for employment 
in any suitable relation, but for use prefer- 
ably on the circumferential chain member 
of an anti-skid chain. The hook is of 
simple and rugged construction and easily 
adjusted to take up slack in a chain and 
lock the same against accidental disengage- 
ment. 

RADIUS LEAF.—G. C. Rorsins, Blow- 
ing Rock, N. C. ‘The invention relates 
generally to radius leaf adjustments adapted 
for use with the front axle assembly of vehi- 
cles, but the adjustment may be used to 
advantage on other kinds of machinery. One 
of the principal objects is to provide a 
radius leaf adjustment by means of which 
the axle of a vehicle can be readily alined, 
the leaf being securely associated with the 
chassis and axle after adjustment so that 
its capacity to carry out the functions of a 
rigid radius leaf are in nowise impaired. 
(See Fig. 13.) 

SAFETY VALVE AND PRESSURE IN- 
DICATOR FOR AUTOMOBILE TIRES.— 
W. KE. Heperer, Box Waupun, Wis. 
invention relates to the air valve for 
the inner tubes of tires, and the general ob- 
ject is to provide a tire valve having an as- 
semblage functioning as a pressure indicator 
in the pumping up of the tire and function- 
ing as a safety valve for the relief of undue 
pressure under excessive heating of the tire. 
(See Fig. 14.) 

ATTACHMENT FOR MOTOR VE- 
HICLES.—E. B. Preston, Mexico, Mis- 
The invention relates to the acceler- 





“cu 


}ator control of internal combustion engines. 


types of automobiles in an effective manner | 


and which so absorb the shocks due to re- 
bound or recoil that jarring will be substan- 
tially eliminated, and especially the upward 
movement of the vehicle. 


LEE, c/o Never Break! An object is the provision of an attachment 


for the accelerator pedal by means of which 
the operator is able to relieve his foot, and 
use one of his hands for operating the pedal. 
By this device the operator may use his foot 
in cases where it is desired to lower the pedal 
for a short interval, or may use the adjust- 
able hand attachment for maintaining the 
lever in the desired position for a long period. 
(See Fig. 15.) 

BRAKE-BAND LINING.—R. REYNo Lbs, 
29 Glencoe Place, Cincinnati, Ohio. The in- 
vention relates to a method and manufac- 
ture of a form of brake-band lining such as 


The object is to provide a lining adapted to 
be associated with any standard form of 
brake band and serve in a highly efficient 
manner as a friction braking medium with a 
relatively long “service life.” The lining is 
adapted to be made without any loss of the 
friction material constituting the same. (See 
Fig. 16.) 
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Sturtevant Dryer at the plant 
of Ault & Wiborg Co., printing ink mfrs. 


Sturtevant Heat- 
ing and Ventilating 
System installation 
in Pattingill School, 
Detroit 




















PRODUCTS 
Acid-Proof Fans 

Air Washers 

Blowers ‘ 
Cinder Eliminating Fans Sturtevant Forced Draft Fans at the Hell Gate 
Cotton Fans Station of the United Electric Railway and Light Co. 
Dehumidifiers 
Disc Fans 
Dryers 
Dehydrators Be 
Dry Kilns E 
Dust Blowers f i: 
Dust Collectors IE 
Electric Fans a 
Engines —Steam and Gasoline <=.) Rateniiaenee Sturtevant Collecting and Conveying System at Angus 
Exhausters Shops of the C. P. R. 

Exhaust Heads 
Fans 


a HARNESSING THE ATMOSPHERE 


Gas Boosters 
Gear Transmissions 
Generating Sets—Steam and 














44 Casoline Air has been put to work in the service of mankind, 
ay in the same manner Watt conquered steam and 
Marine Heaters Edison electricity. 
Motors—Alternating and . a a 
Di Cc 
p Ditect Current Wherever men are collectively busy there is an air 
Ventilating Sets ct application that spells economy in human energy 
ow- - e 
gE xhausters and operating costs. Have you ever thought of har- 
eam urpines e . 
Planing Mill Exhausters nessing air to solve your problem? 
ressure owers 
Stok e , 
Turbo Generating Sets Today you can call in Sturtevant Engineers on any 
Turbo Undergrate Blowers . ° ° rr 
Unit Heaters air moving problem leading to conservation of manu- 
V b. . . . . 
Ventilators, Roof facturing process, increased quantity and quality of 
SYSTEMS output. From the smallest buffing wheel exhaust 
Air Conditioning f. h l . . . ° 
Collecting and Conveying an to the largest mine ventilating unit, Sturtevant 
D + . - 7 7 . 7 . 
Heating and Ventilating equipment is designed to help industries with their 
P A Ss D 
Veewnen Chonning air problems. 


Vapor Absorption 














Bring Your Problem to Sturtevant 
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B. F. STURTEVANT COMPANY 


Sales Engineering Offices Plants located at Foreign Representatives 
Atlanta, Ga. Montreal, P.Q. Hyde Park, Mass. Framingham, Mass. vec eeennating Co. Ltd., nognee 
ne e4 eb rs Sturtevant, Wisc. Philadelphia, Pa. American Trading Co. os i Tokio 
Chicago, Ill. Pittsburgh, Pa. Berkeley, Cal. Galt, Ontario re ay Neill Eng. and Mach. Co., Manila 


Catton Neill & Co. Ltd. . Honolulu 
H. P. Gregory & Co. Ltd. . Sydney 
Blair, Reed & Co. Ltd. . Wellington 
ee _ Poor . . Caracas 
Wesselhoeft and Poor. . . Bogota 
Hartford, Conn. San Francisco, Cal. General Machinery Co. . . Tampico 
Indianapolis, Ind. Seattle, Wash. , — a —_ Cae ee, Lima 
Les Anasies, Cal. Toronto, Ontarie vs, > ompania Italo-Americana de ; 
S g Importacion . . . Buenos Aires 
Washington, D. C. A.E. Barker . . .~. Johannesburg 


Cincinnati, Ohio Portland, Ore. 
Cleveland, Ohio Rochester, N. Y. 
Dallas, Tex. St. Louis, Mo. 
Detroit, Mich. Salt Lake City, Utah 
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by thej original article in order that those 
originals. Other digests appear in Electrical 
Commercial Vehicle, 


| from leading articles announcing the newest develop- 
mre ge NII 
ments in industry and engineering 


Exact references to the sources from which these abstracts and quotations are made follow 
each abstract, the numerals referring respectively to the volume, number, and pages occupied 


who wish for further data may refer to the 
Notes, Service of the Chemist, Motor-Driven 
and other departments 





Automotive 


The Gasoline Shortage Scare which 
swept the country a year or two ago has 
been greatly minimized by more recent in- 
vestigations. Already gasoline substitutes 
ire playing an important part in automotive 
e development in foreign countries. Researches 
C r os %, r Oa d ~ of ® Oo n V e rs a t 1 Oo n into the production of fuel have been made 

by low temperature distillation, by the use 
of benzol, by the hydrogenation of naphtha- 
lene, by the study of various uses for tar 
acids for motor fuel, when converted, and 
by the treatment of coal with ozone and its 
conversion into liquid products by the 

Sergius process.— Automotive Industries 
49:9 pp. 432-35. 

Eucalyptus Oil as a Motor Fuel has 
been experimented with in Australia. C. M. 
Lbyer is said to have demonstrated that it 
ean be used in petrol engines with efficient 
. " . means of vaporization. The only difficulty 
Though their names are not listed on the directory, | he has encountered is that it will not start 


these subscribers must be connected by the highways of |an engine from cold without priming. But 
‘ ‘ ‘ its calorific value is high. Tests made with 
speech with all others in the community. To supplement 


cheap cars which showed 24 miles to the 
the printed page, there must be guides at the crossroads gallon with gasoline, showed 28 miles with 
of conversation. 





Could the telephone directory in the hands of each 
subscriber be revised from hour to hour, there would be 
no need for the information operator. But even during 
its printing and binding, thousands of changes take 
place in the telephone community. New subscribers 
are added to the list. Old ones move their places of 
business or of residence. 





half gasoline and half euealyptus; and 36 
| miles on eucalyptus oil alone. Eucalyptus 


Such are the information operators, selected for their oil mixes with gasoline, benzine and alcohol 


task because of quickness and accuracy, courtesy and 
intelligence. Att their desks, connected with the switch- 
boards in central offices, they relieve the regular opera- 
tors from answering thousands of questions about 
telephone numbers that would otherwise impede the 
rendering of service. If they are unnecessarily asked 
for numbers already in the directory, service is retarded. 


sive seale would be in securing laborers to 
gather the leaves.—IJndustrial and Eng. 
| Chem., 15:9 p. 897. 


|} their importance, are benzol, kerosene, al- 
eohol and ether, these being mixed with the 
gasoline in various proportions. Since ben 
zol is obtained chiefly as a by-product in 
coke-ovens, distribution centers of benzol- 
blended gasoline are to be found exclusively 
in cities which support industries requiring 
coke-ovens on a large seale. But as the 
sources of benzol increase, more and more 
use will be made of this very desirable fuel. 


“BELL SYSTEM” Even though costing more per gallon than 
\ AMERICAN TELEPHONE AND TELEGRAPH COMPANY | Plain gasoline, the blended fuels give greater 
‘AND ASSOCIATED COMPANIES 

total cost of operation is less than with 


One Policy, One System, Universal Service, canis to tales of the bisher lee Ee 
and ail directed toward Better Service gallon. All considerations of cost may be 
swept aside if a fuel is superior in starting, 
accelerating and reliability. But it has not 
been demonstrated that any blended fuel is 
superior to good gasoline at prevailing 
prices. If gasoline increases to fifty cents 
per gallon, an aleohol-benzol-kerosene mix- 
ture, high in alcohol, would have commercial 
possibilities. Blended fuel is worth perhaps 
two cents more per gallon, but a price dif- 
ferential of three to five cents is not justified 
by the advantages gained.—Mech. Engineer- 
ing, 45:10, pp. 577-78. 
— A New Water-Cooling System for 
; 2 Automobile Engines, known as the Lon- 
|ergan system, which includes a condenser 
|for steam formed in the cylinder jacket, a 
novel form of radiator construction, charac- 
teristics which are said to prevent injury 
due to freezing, and means for rapid thawing 
jout if frozen up, has recently undergone 
| tests which appear to have demonstrated the 
ability to produce satisfactory cooling under 
| severe conditions. Either a pump of the 
|}usual centrifugal type or thermosiphon cir- 
culation has been employed. A positive pump 
is not required. Neither is any pressure 
relief valve needed. This system has a tight 
filler cap, and the only opening to the at- 
mosphere is the vent at the top of the con- 
denser. Water from the bottom of the 
radiator enters the cylinder jackets either by 
pump or thermosiphon action, no special 
pump being employed. The hot water and 
steam pass over to the top of the radiator, 
where condensation and cooling take place. 
Part of the steam goes to the condenser, 
where the condensate soon forms a water- 
seal. When the engine is throttled down, or 


“Information” stands for the most complete utilization 
of telephone facilities. 


better operation of the engine, so that the 

























the meaning of soviet,realtor, vitamin,eic.this Supreme Authority, 


Whalwer Your Question: ve it the pronunciation of /7 = 
Fascista, the spelling of a puzzling word,the location of Esthonia // 






contains an accurate, final answer, 407-000 Words. 2700 Pages. 6000 Illustrations. Wy 
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is rny Most Valuable, 
Most Productive and si 
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He is an infallible production cost accountant—he is 
always on the job—receives no pay—his word is 
final—his presence is a preventative of labor trouble 
—a preventative of shortage in quality and in quan- 
tity—in fact, a preventative of production leaks 
whatever they are or wherever they occur. 
Can you afford to be without it? 
THE ROOT CO, 
Bristol, Conn. 


Southern Office : 
14'. S. Church St. 
Charlotte, N. C. 
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and acts as a deearbonizing agent. The} 
main difficulty of manufacture on an exten- | 


Gasoline Blends, listed in the order of | 


power, greater economy in fuel consumption, | 


the cooling blast of air is accelerated suffi- 
ciently to make condensation more rapid 
than evaporation, a partial vacuum occurs in 
the top of the vadiator and returns the 
water from the condenser.—Automotive Ind., 
19:12, pp. 581-82. 

The New, Low-Pressure or “Dough- 
nut” Tires have received a very favor- 
able reception at the hands of French motor- 
ear manufacturers. These tires have clincher 
bead cord construction. The bead is stiffer 
and deeper than on the ordinary tires, but 
the sidewalls are very much thinner. Ree- 
ommended pressures are fifteen pounds per 
square inch for the smaller sizes used on 
two-seater cars, and eighteen pounds for the 
larger tire on four-seater models. These are 
lower pressures than other makers who have 
experimented with large-section tires have 
considered advisable to adopt.—Automotive 
Industries, 49:12, pp. 581-82. 

The Annual Sale of Motor Cars in 
Australia now amounts to about 16,000, 
and since the buying capacity of nearly every 
Australian is probably slightly higher than 
that of the average American, the demand 
will grow. Cars in Australia are used essen- 
tially for business purposes. American 
makes of cars and trucks predominate, and 
it is estimated that 75 or 80 per cent of the 
| motor cars sold in Australia are manufac 





|} tured in the United States or in American 
factories established in Canada. Under the 
stimulus of high tariff duties, body-building 
and tire manufacturing have grown to be 
very important industries in Australia. At 
present, Adelaide is the seat of the motor 
body industry. One Adelaide plant alone 
j}employs over eight hundred men, and turns 
} out ten thousand motor bodies a year, which 
is about sixty per cent of all the motor 
bodies manufactured in the country. Fifty 
per cent of all the tires and tubes sold in 
Australia are made there, and half of the 
remaining fifty per cent come from the 
United States —Amer. Machinist, 59:13, 
p. 480, 


5 4 : 
Civil Engineering 

Storing California’s New Oil.—Within 
the last twelve months there have been com- 
pleted in southern Califernia new oil tanks 
with a combined capacity of 14,500,000 bar- 
rels, and new reservoirs with a combined 
capacity of 21,500,000 barrels. The storage 
| now building amounts to over 8,750,000 bar- 
| rels in steel tanks and 23,000,000 barrels in 
| conerete-lined, earthen reservoirs. In _ the 
Los Angeles basin, seventy-five cents per 
barrel may be taken as a fair unit cost for 
| building steel storage, and thirty-five cents 
| per barrel for conerete storage.—Mining and 
| Oil Bull., 9:9, pp. 752-765. 
| Utilization of Methane Gas from Im- 
hoff Tanks.—Since the time when sludge 
chambers were first used in sewage disposal 
it has been known that the gases developed 
were useful owing to their high content of 
methane, marsh gas or fire-damp. The gases 
have not been much utilized in the past be- 
cause it was considered necessary to build 
large roofs above the water level to collect 
them. There has recently been constructed 
in the Ruhr coal district the first large 
municipal sewage works with provision for 
collecting all the gas produced. In the new 
type of vent-chamber there is constructed, 
about three feet below water level, a nearly 
horizontal roof which has an opening in it 
about three by two feet in size. Over this 
opening a funnel-shaped gas hood is placed, 
the bottom edge of it projecting about one 
foot below the surface of the water. In a 
year’s time a quantity of gas equal to 0.3 
eubie feet per capita per day can be assured. 
A city of 100,000 can figure on 11,000,000 
cubic feet of combustible gas per year. 
Among other uses, this gas is very useful 


| 
| 











for welding and cutting, as it is free from 
hydrogen. The added cost of the gas-collect- 
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The original buildings were totally destroyed 
by fire. Truscon was notified and, in a single 
day, full information was submitted and ap- 
proved for complete plant, including factory 
and assembly divisions, storage and ware- 
house. Speed of erection for immediate pro- 
duction was only one of the many special 
requirements of this emergency job. How 
this operation was engineered from time of 
fire to complete erection (in record time) of 
Truscon Fire-proof Standard Buildings is an 
interesting example of Truscon simplified 
building service. This service is fully ex- 
plained in our anniversary brochure series. 


Truscon Service 
Meets Any Need 


Truscon Standard Buildings, backed 
by Truscon engineering service, will 
meet every similar emergency. Fifty 
offices located in ali principal cities 
have experienced specialists who co- 
operate fully, and quote cost and deliv- 
ery, on any builaing enterprise from 
the smallest to the largest structure. 


Truscon Standard Buildings are fire- 
proof and permanent. Made from 
standard units, 80% shop fabricated, 
your buildings are delivered and 
erected quickly. We will erect the 
building if desired. You are entirely 
relieved of the arduous details of ordi- 
nary building. The brochure series 
which we have prepared will show 
you how to simplify every building 
——— 


Whether or not 

ou need a 
building at the 
present time 
youshould have 
these four bro- 
chures in your 


Send for 


hles. 
them today. 
Your request 
involves no 

ligation what- 








} Warehouses and Offices from Pacific to Atlantic. 
) For addresses see ‘; books ef principal cities. ¢ 
v} Canada: Walkerville, Ont. Export Dw: New Y ork. \‘ 

Send useful building book and suggestions on building to 


M be used for ............. 








Type 
| -_ 
Address. meunneunnins (SA-12) 
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ing apparatus amounts to one per cent of 
the cost of constructing the Imhoff tank 
plant. In the Ruhr the receipts from the 
sale of the gas covers over half of the total 
operating costs of the Imhoff tanks.—Hng. 
News-Record, 91:13, pp. 512-14. 


A New Method of Measuring the Flow 
of Water in Conduits is based on obtain- 
ing a record of the changes of pressure that 
occur in a conduit when the water therein is 
brought to rest. Steady conditions of load 
on the turbines are maintained as uniform 
as possible. When the usual observations 
of head, power, ete., have been made, the 
turbine gates are gradually and gently closed 
so as to shut off the supply of water to the 
turbine. Immediately preceding and during 
the closure of the gates and for a short time 
afterward there is obtained a record of time 
intervals and of the changes of pressure that 
occur in the conduit. This record is ob- 
tained by means of the Gibson apparatus, 
which is connected through the wall of the 
conduit by a piezometer opening at any con- 


venient point upstream from the turbine 
easing. After the closure, when the dis- 
turbance in the penstock has subsided, the 


same apparatus is used to record the static 
pressure then existing in the conduit. The 
complete record is called the pressure-time 
diagram, and when properly interpreted is a 
precise measure of the mean velocity of the | 
water in the conduit at the moment the 
gates began to close. Measurements made 
at the hydraulic laboratory of Cornell Uni- 
versity showed that the mean variation from 
volumetric measurement was less than 0.2 
per cent, and the maximum variation of any 
one measurement was 1.6 per cent.—ZHngi- 
neers and Engineering. 

Locomotive Smoke in Tunnels is the 
subject of investigations made by the Bu- 
reau of Mines in tunnels of the Union Pacific 
Railroad. This work was the outcome of 
several accidents which occurred to train 
crews passing through the tunnels, caused 
by pollution of the air by exhaust gases 
from freight locomotives. Gas samples and 
temperature readings were taken and the 
symptoms and physiological effects produced 
on the crews were studied. Pulse rates and 
body temperatures were taken, and the de- 
terminations of the carbon monoxide content 
of the blood were made. It was found that 
in a normal running time of six minutes 
through one tunnel the temperature rose to 
114 degrees F., and the relative humidity 
was ninety per cent. Physiological tests 
showed that an exposure of 4144 to 814 min- 
utes to atmospheres containing 0.05 to 0.29 
per cent carbon monoxide produced a blood 
saturation of five to eighteen per cent. 
Smoke deflectors decreased the temperature 
of the cab atmosphere twenty to thirty de- 
grees. The results of physiological tests 
over periods of ten minutes showed that the 
conditions in the cabs might be severe 
enough to cause asphyxiation or exhaustion | 
in twenty minutes, especially in cases where 
the engine is stalled. It was found that the 
train airbrake line may be used as a source 
of air for breathing purposes for a period of 
ten minutes, and in combination with the 
air tanks in the train pipe, acting as a reser- 
voir, will afford a supply of pure air for 
thirty minutes.—The Railroad Herald, 27 :9, 
pp. 37-38. 

Japanese Engineers have tended to 
make a steel building which would be suffi- 
ciently rigid in itself to move as a single unit | 
without distortion among the several parts. 
The main difference in construction details | 
between the Japanese and American designs 
lies in the columns, the connections of the 
beams to the columns, and particularly in 
these elements as they occur in the outside 
walls of the buildings. The spandrels are 
unusually heavy and are fitted with diagonal 
bracing, tying them to the columns in a way 
ealeulated to prevent any relative movement 
between the two. The column splices are 
exceptionally heavy and in some cases are 
as long as a story height. As many as four 
splice plates, with close to 200 rivets through 
them in four rows, are fitted on each side 
of the column. All these buildings are 
erected on the sand underlying Tokio. They 
are carried on piles orty to sixty feet in 
length. The footings of stone concrete, with 
a large amount of stone reinforcing, are 
poured around the heads of the piles and 
the individnal column footings are tied to 
gether by reinforced concrete beams, forming 
in effect an enormous mesh with space be- 
tween members equal to the column spacing. 
A reckoning of the steel buildings in Tokio | 
gives one steel building which measures 331 | 
by 300 feet, and is eight stories high. An-| 
other measures 152 by 286 feet, and is seven 
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St. Louis Memorial Plaza to be 
built from Bond Issue funds. 





St. Louis 


is putting 
Dollars Into Civic Vision 


ORE than $450,000,000 will be spent in St. Louis 

by private enterprises as a result of the city’s 
expenditure of $87,372,500 for public improvements 
from bond issue funds. This typifies the spirit of 
St. Louis in which the people are working together for 
the community’s advancement. 


The railroads have begun an expansion program of 
$100,000,000 for new terminal facilities. 

A new $15,000,000 electric power plant is in progress. 

A $2,500,000 telephone development is under way. 

Industrial extensions of $35,000,000 have been planned. 


The reconstruction of buildings along widened streets 
and new plazas will total $300,000,000. 


This goal was not reached by sitting down and talk- 
ing it over. The spirit of aggressiveness which is 
pushing St. Louis forward inspired the people to get to 
work with collective sincerity. They went to the polls 
and rolled up an overwhelming majority for bonds to 
start building a greater St. Louis. 

It was this same aggressive spirit which recently 
brought about the purchase and equipment of a $200,000 


permanent flying field and financing the world’s 
greatest air meet in St. Louis. 


If your industrial plant were located in St. Louis 
you would share in this program of progress and 
energetic development of the Mid-West metropolis. 
St. Louis manufacturers ship from the center—not 


the rim. 


St. Louis is a good city to live in, work in and play in. 


Send for one or both of our ilius- 
trated booklets, “Industrial St. Louis” 
or “St. Louis—The Home City.” 


ST.LOUIS CHAMBER of COMMERCE 


St: Louis, U.S.A. 
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Big Beams 
Little Ropes 


Size for size, the wire ropes look like pygmies 
beside the other parts of this big crane, yet 
both are carrying the same great load—a sug- 
gestion of the giant strength that is twisted 
into Yellow Strand Wire Rope. 






















For heavy duty, and where sudden shocks impose great 

strains, be sure to install Yellow Strand, the wire rope 

trademarked with a strand of yellow. Each individual 

- wire has a breaking strength of 240,000 to 260,000 pounds 

Motorists pet square inch. 

Carry a Basline Autow- 

line in your car and 

safeguard your spare 

tire with Powersteel 

Autowlock. Both are 

made of Yellow Strand 

Ask your accessory 
dealer. 


Yellow Strand 


WIRE ROPE 


The manufacturers of Yellow Strand are pioneers in 
the wire rope industry and make’ all standard grades for 
all purposes. There is a Distributor in every industrial 
district. Write for the name of the one nearest you. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 


Branches : New York and Seattle Factories: St. Louis and Seattle 
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THE SCHWERDTLE STAMP CO. 


BRIDGEPORT, CONN, 


Ina fully equipped machine shop 


Manufacture dies, tools, Jigs, and fixtures 
| of precision 
| ’ 
| ‘us manufacture and act as your factory 


301 W. Grand Ave. 
MOORE & CO. 





> Uhieage, Ll. 
Tel, Sup. 1819 
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Maximum Valve Economy 


The reliable, enduring service obtained from Jenkins 
Valves saves time, trouble, and money for the users. 
To secure maximum valve efficiency and economy, use 
Jenkins’ throughout your plant. 

Valves in bronze, iron, and steel for all requirements. 
At supply houses everywhere. 


JENKINS BROS. 


Philadelpiia Chicago London 


Montreal 


New York Boston 


f “ 
‘ \ 
e\> ¥F 





Fig. 325, Screwed 
Standard [ron Body 
Gate Valoe 


Always marked with the” Diamond" 


enkins Valves 


SINCE 1864 


















| zones. 
| the imports now going to Buenos Aires from 
ithe United 
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| The Iron Age, 


Survey has made 


| Chile 
| Railways, now 


|} reveals the fact that 


jas “black base” or 


A third is 153 by 159 feet and 
is seven stories high. There is also a fourth 
seven-story building. In addition, there are 
half a dozen five and six story steel buildings. 
In Yokohama, none exceed three stories.— 
112 :11, pp. 685-86. 

Shaded Topographic Maps have been 
experimented with by the United States Geo- 
logical Survey since several years. With the 
recent production of shaded topographie road 
maps of the region of Washington, D. C., the 
a further step to improve 
of its regular topographie maps 
combination of shading 
and contouring is considered to be well 
adapted to use for regular engineering pur- 
poses. A number of sheets in West Virginia 
and Pennsylvania are in course of prepara- 
tion and it is intended to publish them in the 
a means of securing an ex- 
as to the value of this 
relief. If opinion is 
favorable, other maps in various parts of 
the United States will be produced. The 
shading is so applied as to produce the effect 


stories high. 


the legibilii 
by shading The 


near future as 
pression from users 
method of showing 


of a seulptured relief model under oblique 
illumination. Dark tints of color are used 
|for low lands and lighter tints for high | 


topographic survey of a 
and published maps 


lands. Where the 
state has been completed 


exist, a shaded relief map on the scale 
1:500,000 will be prepared. Such a map 
has been made, for instance, of Ohio.—Eng. 


| Record, 91:10, p. 382. 


A South American Railway Develop- 
ment which will probably cause impor- 
tant changes in trade routes is the Salta- 
extension of the Argentine State 
under construction, to con- 
nect with Antofagasta. The object of this 
line is mainly the development of the north- 
western provinces of Argentina, which com- | 
prise one of the most promising regions of 
the world for extensive development, being 
eapable of producing practically everything 
grown in tropical, sub-tropical and temperate 
The line will carry a large part of 


States, as they will probably 
seek the shorter route.—Eng. News-Record, 
91:9, pp. 332-36. 

The Two-Strip Highway consists of 
two 8-foot slabs of concrete with a center 
i four feet wide of oil macadam, and two 
2-foot shoulders of macadam at the sides. 
The two-strip type of highway is safer for 
| driving at night because of the plain de- 
mareation of the road.—The Highway Mag., 
14:9, p. 10. 

Asphaltic Concrete for Road Founda- 
tions.—A study of western construction 
during the last ten 
great strides have been made in road 
work, particularly through the 
of the foundation family known 
asphaltie concrete. Up 
ward of 15,000,000 square yards has already 
and has proved successful. East 
foundations of this type 
have been used in only a few widely sep 
arated places. Asphalt is used as the bind 
material in black base construction, and 
broken stone or gravel is used as the aggre 
gate The duetility of this base prevents 
cracking and disintegrating from the expan 
sion eaused by temperature changes. Its 
flexibility assures constant, uniform contact 
with the subgrade and gives to the pavement 
its maximum bearing and earrying capacity 
for the traffie load. It is claimed that the 
reduced cost of maintenance with this type 
greater than its other ad- 
When depressions occur it is 
remove the entire 


City, 29:3, p. 254. 


years 
foundation 
extensive use 


been laid 
of the Mississippi, 


of base is even 
vantages. 
unnecessary to base to 


repair it.—Am. 


Industrial Progress 

Gas is becoming an increasingly potent 
factor in the baking industry. Recent de 
velopments have made the direct-fired gas 
baking oven a real competitor of the coal 
fired oven. Cost of fuel is not the proper 
basis on which to compare the two kinds of 
baking ovens. That gas-fired ovens are pre- 
ferred in spite of a higher fuel cost is demon- 
strated by the steady increase in its popu- 
larity among the bakers. In 1920, the first 
large, continuous, direct-heated gas oven for | 
the baking of bread was placed upon the 
market. Today, more than 100 traveling 
plate bread ovens, direct-heated by gas, are 
in operation or in course of construction in 
Canada and the United States. The weight 
of the direct gas-heated oven can be held} 
down to practically one-fifth that of the flue | 
oven. This simplifies installation, reduces 


expansion and 
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Apply Yar ol the 
—Worl e¢ now have two general principles 


in all operations—that a man shall never have to 
take more than one step, if possibly it can be avoide 
and that no man need ever stoop over 


Henry Ford in “Development of the # rd Industry * 
\ —— s+ ——————— 
’ > ae 


Ford’s Principles 
in Your Plant— 


Writes Henry Ford in his story of the devel- 
opment of the Ford Industry. “We now have 
two general principles in al! operations—that a 
man shall never have to take more than one step 
if possibly it can be avoided, and that a man 
never need stoop over.” You can apply these 
principles to your saw operations by use of the 


RACINE DUPLEX 
BAND SAW 

For wood, soft metals or steel 
It is a rugged, durable cutting machine built for 
convenience in use and location. Ball bearing, 
vibrationless construction saves saws and insures 
accurate work. A saw your men like to use. 
Use ‘‘Racine’’ H.S. Wood and Metal Band 


Saw Blades and ‘*Racine’’ H. S. Tungsten 
Power and Hand Hack Saw Blades. 


Bulletin giving complete details sent on request. 


RACINE TOOL & MACHINE CO. 


Manufacturers of the Famous Racine 
H. S. Metal Cutting Machines. 


Dept. B Racine, Wis., U.S.A. 


“STANDARD THE WORLD OVER” 
































A Manufacturing 
Interest 


with large plants in New 
England and the Middle 
West, and with a surplus 
of floor space and equip- 
ment, would give con- 
sideration to the manu- 
facture of mechanisms or 
devices of metal, prefer- 
ably of a patentable 
nature, wherein a large 
volume of trade can be 
established if properly 
handled. 


Address all replies to: 


Manufacturing Interest 


Box 151, Scientific American 
233 Broadway, New York City 
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+xpunsi t facilitates heat insulation. 
''The upkeep costs are lower and if repairs i aa a i IR ase 














to 
bu 


$6 


the 
cie 
exi 
lea 
aps 
rag 
hot 
dos 


Ch: 
ent 
all 

pro 
for 

con 
qui 
in ¢ 


loc: 
tod: 











DECEMBER, 1923 











to build up a big and profitable 
business for yourself with 


SPRACO 


“EXTRALITE”’ 


the speediest, lightest, most effi- 
cient one man painting outfit in 
existence. Anyone can quickly 
learn to use it—on houses, 
apartments, stores, fences, ga- 
rages, small factories, stations, 
hotels, hospitals, etc., etc. Out- 
doors or indoors ! 


5 TIMES FASTER 


than brush painting. 
Fits any light socket. 
Net weight 112 lbs. 


Chance for enterprising man to 
enter painting field — underbid 
all comers—make handsome 
profits. One good sized job pays 
for equipment easily. Success 
comes to those who make 
quick, accurate decisions. Get 
in ahead of everybody in your 
locality. Don’t delay. Write 
today—now. 





Write for Extralite Bulletin of prices, 
details and descriptive data. 


Dept. P-70 


Spray Engineering Co. 
60 SN jal Boston 
HighSt, ‘ Mass. 
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are necessary, the oven can be cooled in a 
few hours instead of days.—American Gas 
Journal, 119:8, pp. 155-56. 

A New Southern Industry.—In 1915, 
1916 and 1917, when the quest for resources 
for every industry was at its height, engi- 
neering surveys showed that millions of dol- 
lars lay dormant in the unworked resources 
of the South. The War focussed the eyes of 
the balance of chemical United States on the 
southern states. The railroads took up the 
ery at first with the idea of developing the 
territory along their routes. Various cham- 
bers of commerce of different localities put 
their shoulders to the wheel. Within five 
years, as a consequence, what was once con- 
sidered a dream of the far distant future 
has become, with startling rapidity, a reality. 
Particularly in chemical manufacturing, 
plants have sprung up all over the South, 
many of them since the end of the War, 
manufacturing everything from proprietary 
medicines to coal-tar distillates and sulfuric 
acid.— Manufacturer's Record, 84:11, pp. 
71-72. 

The Cost of Bricklaying Labor is the 
target for considerable unfriendly comment 
in the newspapers, but because the day’s 
work of the bricklayer can readily be ex- 
pressed in the form of a unit of work— 
brick laid per day—a unit of work easy to 
check and easy to discuss, his production is 
too often mentioned in a deprecatory way 





| by those who are dissatisfied with building 
labor in general. Most people fail to remem- 


ber that the bricklayer, in common with all 
other craftsmen, now works eight hours a 
day instead of ten and that the record 
amount of brick laid per day, which sticks 
in their memories, was probably laid in a 
wall thicker than the walls are built today; 
and that the thicker the wall the faster the 
brick are laid.—Common Brick Mfr's. Assn. 


Balsam-Wool is a new heat insulator 
which is being used for the construction of 


| ice boxes and refrigerators, and in the build- 


ing of comfortable homes. This material 
weighs only three pounds per cubic foot, less 
than half as much as balsa wood and about 
one-fourth as much as cork. When tested 
for thermal conductivity, balsam-wool showed 
the remarkable thermal conductivity of 6.1 
3.t.u., as against 8.3 for balsa wood, and 
7.4 for fine cork. These latter are the most 
efficient heat insulators made from wood 
heretofore known. Patents were granted on 
both the product, balsam-wool, and the 
process of making it and it is now being 
made in Minnesota. About 2,000,000 square 
feet was used in the construction of homes 
throughout Minnesota last fall and the re- 
turns coming in from home owners show that 
the product is saving these home owners 
from thirty to forty per cent in coal. The 
waste parts of logs are shredded and boiled 
in an alkaline solution to loosen the cement 
ing material which binds the wood fibers 
together. The fibers are then combed one 


{from another in a beating engine. Now the 


fibers are rebuilt, but in a different arrange- 
ment. First they are fireproofed, pressed 
partly dry and blown against a traveling wire 
screen, where they are mixed with cement 
and cemented, with the fibers projecting in 
all three dimensions. The fiber sheet is now 
made up into a “sandwich” with asphalted 
kraft-paper on either side, rolled up and 
sold. Similar heat insulators are made from 
hair, seaweed, flax straw, waste sugar cane, 
pulp sereenings, ete., but none of them, ex- 
eept, possibly, hair is as heat-resistant as 


}the new product made from the fibers of 


coniferous trees. No balsa wood enters into | 











the composition of the balsam-wool.—Chem. | 


and Metall. Eng., 29:12, pp. 534-36. 

The Skoda Works, which supplied Aus- 
tria with most of her guns during the war, 
and which occupied a position in Austria 
somewhat analogous to that of the Krupp 
works in Germany, is now situated, owing 


to relocation of national boundaries, in | 


Czecho-Slovakia. Where, before and during 
the war, these shops were bristling with 
long-range guns, dreadnought turrets and 
other implements of war, today one sees the 
construction of locomotives, newspaper 
presses, milk-separators and similarly peace- 
ful and productive work. The great Skoda 
works employs nearly twice as many workers 
as it did before the war. The total yearly 


| capacity of the great factory is 316,000 tons, 
| which is distributed among such items as 


east steel, electro-steel, ingots and blooms, 
east iron, brass, aluminum, forgings, car 
wheels and axles, gearings, motor ear parts 
and only about 15,000 tons of heavy ord- 
nance and ammunition. This item is for the 
small army of Czecho-Slovakia and for that 
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QAETE mar. 1" 
HEATER 


Holt Manufafuring Co., Peoria, Ill, 


This unit distributes warm air evenly through- 

out any portion of the open area of a building. 

It can so connected that it acts as a ven- 

tilator and air-conditioner. It uses exhaust or 

live steam at any pressure—is strictly portable 

and can be installed by any mechanic. Wher- 

ever steam is not available we supply our 
Direct Fired Type DF, which burns coal, coke, — Coil 

P ype SC 

gas or oil. 


This Heater Also Ventilates 


Here is a real operating econony—the Skinner 
Bros. (Baetz Patent) Heazer is also a ventilator 


It actually keeps every part of your building at 
a comfortable working temperature and at the 
same time can be used to supply pure fresh air 
in any quantity desired. 


This heater is the pioneer of its type. Its con- 
struction is unique—there are no cumbersome 
outside ducts or pipes used to distribute warmed 
air. The cost of these fittings is saved—the space 
they occupy can be used to better advantage. 


The heater is very economical—it needs to be 
operated only a few hours morning and after- 
noon even during coldest weather. Satisfaction 


guaranteed. 


Read Over These Names of Users 


Among the many users of Skinner Bros. ( Baetz Patent) 
heaters are: Ford Motor Co., Detroit Filtration Plant, 
Lakehurst Naval Hangar, General Motors Co., Federal 
Foundry, American Stove Co., Maxwell Motors Corp., 
St. Louis Independent Packing Co., United Paperboard 
Co., and many others. 

GET CATALOG E-6 


SKINNER BROS. MANUFACTURINC CO., INC. 
Main Office and Factory: 1474 South Vandeventer Avenue, St. Louis, Mo. 
Eastern Office and Factory: 140 Bayway, Elizabeth, N. J. 
Boston, 445 Little Bidg. Buffalo, 702 Morgan Bidg. Chicago, 1703 Fischer Bidg. Cleveland, 612 Marshall Bldg. 


Cincinnati, 1050 Hulbert St. Wash., D. C. 714 Evans Bidg. Phila., Pa., 1711 Sansom St. 
Oliver Schlemmer Co. U. Seltze Haynes Selling Co. 


Pittsburgh, 8 Wood St. Spokane, 409 First Ave. 
New York, 1702 Flatiron Bldg. pittsburgh ‘Heating Co. H.B. DeLong Co. Detroit, 808 Scherer Bidg. 
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“Lets Both Go” 


When both the Boss and his plant super- 
intendent agree that a visit to the Power 
Show will advance their interests mutu- 
ally, they manifest the spirit of Progress. 











Dec. 3— 8, 1923 
Grand Central Palace, New York 


FVERY wheel that turns—every mechan- 
ical movement in the modern plant— 
depends on power units. If you know the 
how, why, when and where of power costs, 
you are in a position to eliminate waste and 
promote efficiency in many ways. 


In addition to the impressive array 2f primary 
apparatus, there will be exhibits of stokers, 
pulverized fuel and coal handling equipment, 
firebnck, refractories and refractory cements, 
water purifiers, feed-water heaiers, economizers, 
super-heaters, blowers, valves, piping, pipe- 
coverings, steam separators, pumps, etc. 

Each display tells a graphic story of modern 
ingenuity—which it will pay you to know. 


Meet people who DO THINGS! 
posted. Come to the Power Show! 
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| some newsprint mills jackpine has been han-; verted into some other form, which must 


dled without previous extraction by the sul- 
fite process with fairly good results, and in- 
vestigations are under way to find out if 
high grade sulfite pulp ean be , :odueed from 
this raw material. The greatest progress in 
the improvement of existing methods has 
been accomplished as the result of increased 
knowledge of the chemistry of wood and the 
chemistry of the reactions which take place 
during cooking.—IJndustrial and Eng. Chem- 
istry, 15:9, pp. 891-93. 

| Industrial Motion Pictures are coming 
| back into their own. After several years of 
indifference, chiefly due to unfortunate ex- 
periences, manufacturers are again turning 
to motion pictures. If any industry ever had 
a deserved check coming to it, it was this 
one, mushrooming in all directions under the 
“Independent Motion Picture Pro- 
ducers.” Anybody with a motion picture 
camera and a few dollars for film stock 
could qualify as a “producer.” Today they 


sty le, 


are coming back, but in a chastened and | 
| wiser form. The uses for independent motion | 


pictures are almost limitless. A few years 
ago a few companies used pictures in sales 
work. Today any number of them send their 
| salesmen out with portable projectors and a 
picture that actually sells the product. This 
|}is particularly true of companies making 


heavy machinery or intricate mechanical and | 


electrical devices that may be too cumber- 
some to be easily handled.—Amer. Industries, 
| 29 :2, p. 12. 

| 

The Ford Motor Company and the 
General Motors Corporation, the two out- 
standing factors in the motor vehicle field, 
had joint assets on June 30, last, of $1,161,- 
| 612,412. Strangely enough, there was a dif- 
| ference of only $33,000,000 in their assets, 
|}in favor of the Ford Company. These two 
}companies made in 1922 a trifle more than 
| 63 per cent of all the cars and trucks pro- 
|}dueed in the United States. Their balance 
| Sheets gave, expressed in round numbers, the 
following: Cash, Ford, $231,000,000; G. M. 
| C., $56,000,000. Inventory, Ford, $108,000,- 
|} 000; G. M. C., $115,000,000. Real estate, 
| ete., Ford, $221,000,000; G. M. C., $264,000,- 
/000. The G. M. C. capital stock was valued 
lat about $316,000,000, while that of the Ford 
Motor Company was valued at only $17,000,- 
000. This accumulation of wealth in two 
deeades never has been approached in indus- 
trial history.—Automotive Industries, 49:11, 
| pp. 534-35. 

| Coal Distillation by the Moscicki low 
| temperature process is a little known but 
interesting process. It has a high heat econ- 
omy and produces an oil that has lubricating 
properties. The Moscicki process consists in 
heating, or rather reheating, the tail-end part 
of the gas that is produced in the distillation 
process to a temperature of about 450 de- 
grees centigrade. Then the gases that are 
produced by this treatment are used as 
heating medium to heat up the mass of coal 
to a distillation temperature. The essential 
pieces of apparatus in the installation are a 
| reheater for the gas, a distillation column 
}and a condensing system, the whole being 
|eombined with heat exchangers, which econo- 
mize the quantity of coal and gas that is 
used in the distillation process. The plant 
differs in details in accordance to whether 
the raw fuel is coal, lignite or peat, but the 
| essential elements are the same. The Mos- 
cicki process, as used in Poland, is interest 
ing to those plants that wish to produce dis- 
tillation products from the dry decomposition 
of coal that are similar in properties to the 
ones that are obtained by the distillation of 
peat. It is also interesting to those plants 
that produce metallurgical coke. By this 
process there are obtained oils and other 
products of distillation of high value and, on 
the other hand, a semi-coke that is mixed 
with unburnt coal.—Am. Gas Jour., 119:7, 
pp. 129-31. 


Mechanical Engineering 
The Spring Wheel is the subject of a 
| long and interesting illustrated article in the 
| Automotive Engineer. At the present time 
| the spring wheel is seen mainly through the 
| eyes of numerous inventors. From the draw- 


|ings and descriptions as contained in their | 


various patent specifications it is possible to 
derive an impersonal impression of the ideal 
but as yet non-existent spring wheel. Every 
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elastic limit of the structure, would perma- 
nently deform and eventually fracture it. To 
prevent this from happening, the kinetic en- 
lergy entering the structure must be con- 


comply with the following conditions: It 
must not adversely affect the structure; the 
transformation must be accomplished by 
simple means, and the shock may be con- 
verted into another form of kinetic energy 
such as vibration, compressed air, or into 
heat. The solution of the spring wheel prob- 
lem, therefore, resolves itself into a search 
for substances or structural elements capable 
of transferring kinetic energy into heat by 
the help of friction.—The Automotive Engi- 
neer, 13:179, pp. 238-42. 

Grooves in Bearings for efficient lubri- 
eation is a question which is now regarded 
as settled by Dr. T. E. Stanton, director of 
the National Physical Laboratory, England, 
and chairman of the Lubricating Committee 
of the Department of Science and Industrial 
Research. He states that as a result of his 
research, using an ungrooved journal and an 
ungrooved bearing, with castor oil as the 
lubricant, it was found that steady condi- 
tions could be obtained, but that the co- 
efficient of friction was 15 per cent higher 
than with the grooved surfaces, and that 
substituting a grooved journal for the plain 
one did not improve matters. It is clear, 
therefore, that a system of grooving is es- 
sential in order to obtain the minimum fric- 
tion due to the materials of the surfaces 
and lubricant employed.—Am. Machinist, 
59:10, pp. 353-54. 

Friction and Carrying Capacity of Ball 
and Roller Bearings have been tested in 
a novel manner by the Bureau of Standards 
in conjunction with the United States Navy, 
using a 50,000-pound vertical testing ma- 
chine. In making a static friction test on a 
ball bearing, two balls were used with a pair 
of grooved races, in order to secure stability 
in the loaded condition. A plate mounted on 
two rollers carried the lower ball race, while 
the upper race was loaded by the testing 
machine. Between the movable head of the 
testing machine and the upper ball race a 
sphericai bearing was used. When the de- 
sired load had been applied the lower ball 
was drawn forward by a force exerted 
through the spring balance. The smallest 
division on the spring balance represented one 
ounce. It was found that the starting fric- 
tion is nearly the same for the two sizes of 
grooved ball race that were employed, the 
groove having the larger radius giving the 
lower friction value. The ratio of starting 
friction to load increases slowly as the load 
increases; then much more rapidly. The 
rapid rise in the friction at greater loads 
seems to indicate that internal work was be- 
ing performed on the material of either the 
balls or races. For reducing the static frie 
tional resistance it is claimed that oil is of 
little, if any, use upon ball bearings. 
Amer. Machinist, 59:14, pp. 500-01. 

The New de Lavaud Process of centrif- 
ugally easting iron pipe eliminates the iron 
flasks and core bars, the sand and clay, and 
the hay, straw or shredded wood rope used 
in the old method of casting iron pipe. In 
the de Lavaud process the pipe is cast in a 
revolving steel cylindrical mold, the interior 
surface of which corresponds in every detail 
with the exterior of the pipe to be cast. 
Molten iron is poured through a spout ex- 
tending through the end of the mold, and 
as the molten iron begins to flow the cylinder 
develops two motions. One is a revolving 
motion in which the iron is distributed cen- 
trifugally against the inner circumference. 
The other is a longitudinal movement by 
which the mold is drawn back, permitting 
the end of the spout to deliver molten metal 
along the inner surface of the revolving mold 
until the spout emerges from the end at 
which it entered. The centrifugal method in- 
sures uniform wall thickness. Therefore it is 
unnecessary to allow excess metal in order 
to compensate for variation. The saviug in 
tonnage as a result of the decreased wall 
thickness is about 25 per cent. Centrifugally 
cast pipe is said to develop a high tensile 
strength, and to resist a high interior pres- 
sure. The patents on the new method are 
controlled by a New York company, and 
companies making cast iron pipe are operat- 
ing on a royalty basis.—The Foundry, 51:18, 

” 


pp. 72 


7-31. 
Metallurgy 

X-Rays are already being tsed to help 
in making better steel products and to in- 
crease our understanding of the structure 
and properties of steel. X-ray inspection of 
moderate-sized castings and forgings is now 
a commercial possibility. X-ray analysis of 
the erystal structure of steel is at present 
confined to the research laboratory. It is not 
(Continued on page 434) 
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RADIO TUBES 


The Heart of your Receiving Set 


N the case of all living things the heart is the Electric Co., andfare now being made in that 
most vital organ. Weaken,injure or destroy company's modern and mammoth factories un- 
the heart and life is accordingly weakened, en der the supervision of highly skilled engineers. 
dangered or destroyed Ketter tubes are not attainable. There isa 
in a radio receiving set the tube is analogous model specially adapted to every set, every cir- 
to the heart Remove it entirely and the set euit and every socket used today. Every radio 
will cease to function. Useaninferior tube and dealer can supply you with Cunningham tubes 
the results will be inefficient and generally not Buy them for replacements. Insist that they be 





pleasing to listen to included when purchasing a new set—and you 
In living thingaa perfect heart does not always will know that your receiving set has a perfect 
insure a healthy body, but on the other hand it heart 
is indispensable rhe same is true of the radio - — P , - SR 
receiving set. It may be perfect in every detail SVC GRE CFEV ALTOS GF OREN THORS GY NEC 
but unless the best tubes are used the results img 160€ ts Sully explained th Our new “pag 
will not be perfe Na M lata B pies may 
Cunningham Radio Tubes were de veloped in tained oy sending y nts to our nL van 
the great Re search Laboratories of the General Office 
Cunningham Radio Tubes PATENT NOTICE ’ 
A-6 Volts 1/4 Amp 
_— ifier $6.50 A , stents dat ? 
299-8 Volts .06 Amp =P ry ’ 2-18 78, 
Battery Det & Amp . 7 
> ~ -_ MeE and 
A ay Volts Gas © anton : per ne uding ensed for 
C-11—1.1 Volts .25 Amp. Dry pacer. poner experimental 
Battery Det. & Amp. Speciai 1 Home Office and entertainment use tH 
Hase radio nt ete tC alion, 
C-12—Similar to C-11 vin 14 W fest Lake Street 182 Second Street 80 Church Street 4 ny other use will bean 
ecminoltase $6.50 Oh tengo, Illinois San Francisco, Calif. New ¥ ork City,N.¥. >) 5, rement 


















Write us 
a post card— 


Address Dept. 4-R 
and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 
and circ uits. 

















Ward’s quote. “A ated tube setts 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23.50.’ 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual “Radio-profits.”, Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page — Book. 
one to our house nearest you. Address Dept. 4- 
Kansas City St.Paul Portland, Ore. Ft. Worth 


Montgomery Ward 8 


= The Oldest Mail Order House is Today the Most Progressive = 
COMMAS NADEEM BIR DESL BES SS PIES OR I COO ENTE INLET EET, 


Radio 


Notes 


A Review and Commeniary on the Progress in This Branch of 


Rapid Communication 





Mexican Broadcasting Station.—Broad- 
easting from a 500-watt station, installed by 
El Universal, a local newspaper, was inaugu- 
rated during the latter part of September. It 
is said that this station can transmit to the 
southern part of the United States, Central 
America and Cuba, and it should 
important bearing on the demand for 
receiving sets throughout Mexico. 

A Variable Loop in the form of a cur-| 

| tain made its appearance. The 
|loop consists of a roller, a curtain support 
| and the turns of wire placed on the curtain 
|support. When fully open this loop is quite 
|large and serves not orly for broadeasting 
reception but for higher wave lengths. By 
| opening the shade member more or less, any 
desired inductance can be brought into play 
for the active loop, thus making for the 
greatest possible efficiency in a loop receiver. 
The device is provided with a wall bracket 
| and swivel so that it may be 
|desired direction, or placed on any 
the house. 

Photoelectric Triodes.—Three-electrode 
vacuum tubes containing vapor of alloys of 
alkali metals, having low ionizing potentials 
and the characteristics of a photoelectric cell, 
give remarkable results as detectors with 10 
| volts on the according to the Proceed- 
ings of the Radio Engineers. 


radio 


shade has 


door in 


anode, 


Institute of 


|These tubes are at least three times as sen- 
sitive as the usual gas content tube and in 


are quite sensitive amplifiers. The 
photoelectric properties this tube to 
function quite well with zero plate voltage. 
In this case the source of energy is probably 
non-luminous radiation 


addition 
cause 


the luminous and 
from the filament. 

Automatic S S Alarm.—The appa- 
ratus described in a recent issue of Radio- 
électricité consists of three main portions: 
lan amplifier, a wireless receiving relay, and 
the S O S selector. The amplifier takes the | 
place of the crystal in the ship’s ordinary 


wireless receiver and magnifier of the re- 
ceived signals, rendering them suitable for 





|operating the receiving relay. The 
— itself, which is controlled by the re- 
ceiving relay, operates on the chain 

system. There are two relays arranged to 
| tpexianinate between a dot and a dash, then 


a series of nine relays corresponding to the 


}dots and dashes of the S O S signal. A ean- 
| celing relay is incorporated, which restores 


| the selector to its ready condition if the cor- 
rect sequence of dots and dashes is not re- 
ceived, while the intervals between the dots 
and dashes are checked by a further delay 
action relay. 

Radio Forgery and the MacMillan Ex- 
pedition—Since MacMillan, the well- 
|known aretic explorer, went ‘north on his 





' present expedition there have been three in- | 


stanees of radio forgery where some amateur 
with a radio telephone transmitter has gone 
on the air and impersonated MaeMillan. For 
Philadelphia Public Ledger re- 
cently published an account to the effect 
that one of the officers of a Philadelphia 
trust company had, at his summer home in 
the Pocono Mountains, distinctly heard Mac- 
Millan message by voice. In 
jtruth and in MaeMillan has no voice 
|transmitter and nothing but erde in 
sending back his messages. MacMillan has 
bec eoming through right along with the 
radio telegraph transmitter used for this 
| present expedition. The American Radio Re- 
jlay League members are straining every ef- 
fort to keep in touch with MacMillan, de- 
spite the great distances involved. 
Knocking Noises and Statical Dis- 
charges in Telephones.—The cause of 
knocking noises in telephones has hitherto 
been attributed to the membrane buckling or 
knocking against the pole-pieces of the per- 
manent according to D. Bihr, a 
German engineer. That the source of the 
knocks is not in the diaphragm is shown by 
removing the diaphragm altogether, when, al- 
though speech is but very faintly heard, the 
knocks are still strongly heard. The cause 
of the trouble is found to be statical dis- 
charges, and reference is made in this con- 
nection to three methods by which sounds 
may be produced without the diaphragm, by 
electrodynamical actions between the turns 


| instance, the 


broadeast a 
fact, 


uses 


magnet, 


have an| 


pointed in any | 


SO 8} 


relay | 


iron on being magnetized, and by the con- 
denser action between the te lephone and the 
shell of the ear. The trouble is largely over- 
come by arranging a connection between the 
ear and ground of considerably less resist- 
ance than that through the body between the 
}ear and the fingers. 

| Radio-Acoustic Marine Direction Find- 
|ing.—A description of a means of locating the 
position of a ship at sea by the emission of a 
radio “dash” simultaneously with the firing 
of a small charge in the sea, is contained in 
|the Proceedings of the Physical Society. A 
station on shore records the arrival of the 
radio signal, and also of the explosion wave 
}at a number of hydrophones suitably disposed 
in known positions on the sea bed. The times 
of travel of the explosion wave, and hence 
the distances from the charge to each hydro- 


fs the windings, by the soutid given out by 


phone, are indicated by an Einthoven gal- 
vanometer photographie recorder. Although 


great accuracy is attainable, for navigational 
purposes it is sacrificed to speed—it being 
possible to give a ship her location within a 
radius of half a mile, inside ten minutes 
from receiving her request for a_ position. 
This method has been thoroughly tested un- 
der service conditions and has been found 
absolutely reliable. A 9-oz. charge can be 
located at a distance of 4V miles. In hydro- 
graphical survey work the method has been 
tested successfully in fixing accurately the 
positions of certain buoys and light vessels. 
The possibility of sereening and distortion 
effects produced by sandbanks has also been 
investigated. 

Broadcasting in Shanghai.—Several 
attempts have been made at Shanghai to 
establish broadcasting stations, the first be- 
ing that of the Radio Corporation of China, 
whose equipment was operated for a short 
time on the roof of the Robert Dollar Build- 
jing. A little later the Electric Equipment 
1c ompany installed a 50-watt set on top of 
}its building, the station being used osten- 
|sibly for experimenting and for demonstrat- 
jing radio sets to its customers. This set is 
still in service. Broadcasting programs were 
next offered by the Hrening News, a local 
paper, and by the Wing-on Company, a 
|large department store, which recently in- 
stalled a station, but the right of these to 
| continue has been questioned by the Chinese 
|Ministry of Communications. Development 
lof radio broadeasting in China has been re- 
tarded by the fact that the importation of 
|wireless apparatus was prohibited by the 
Chinese Government. This embargo was 
|} based upon an article which states that all 
“telegraphs and telephones, whether with 
wire lines or wireless, are called electric 
communications,” and another article states 
|} that “electric communications shall be oper- 
ated by the Government.” But so keen is 
| the local interest in radio that radio broad- 
casting must soon be in full swing on a 
satisfactory basis. 

The Pallophotophone as a “Pick-Up.”— 
The pallophotophone is designed, by means 
of a beam of light, to convert sound vibra- 
tions into corresponding electrical oscilla- 
tions. This is brought about by causing a 
variation in volume of a beam of light enter- 
ing a suitable light-sensitive cell, to corre- 
spond to the sound waves produced. The 
light from a special incandescent lamp is fo- 
}eused by a spherical lens on to a small mir- 
ror, and is reflected through a cylindrical 
lens on to the light cell. When the sound 
| waves enter the mouthpiece the diaphragm 
|}and mirror are made to vibrate, causing the 
reflected light beam to move horizontally to 
and fro across the opening, thus varying the 
light entering the cell. This, again, varies 
the current flowing through a resistance, pro- 
ducing a change of potential which may be 
applied to the grid of a pliotron and ampli- 
fied to operate any suitable electrical device. 
The vibrating element is described in detail 
in a recent issue of the Journal of the 
A. I. E. E. A movement of the diaphragm 
of only 0.0000005 in. is necessary to repro- 
duce satisfactorily speech or music. The mo- 
ment of inertia is extremely small. The 
method of recording and reproducing sounds 
from a photographie film is given, and the 
paper is illustrated by various diagrams and 
photographs of the apparatus, 
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Tuska Popular 
No. 225 


3-bulb Regenerative Receiving 
Set. Piano finish mahogany 
cabinet. Amplifier switch. Con- 
cealed binding posts. Armstrong 
circuit, licensed under Patent 
No. 1,113,149. Price $75, with- 
out bulbs, batteries or loud 
speaker. 

Ask for special circular 
No, 20-D, describing this set. 


INGERS, bands, orchestras, speak- 

ers, organists, humorists—an un- 
limited host of performers are yours to 
command when you own a Tuska 
Radio. A simple adjustment of dials, 
and you can choose between them. 
Dozens of programs are in the air. 
Your Tuska will bring in whichever 
entertainer pleases you best and shut 
out all others. 


Tuska owners are not obliged to 
tinker incessantly and add devices to 
correct construction faults. Their plea- 
sure is unmarred by troubles. Every 
Tuska set is finished with exacting care 
by painstaking New England workmen 
—the best that live. Then it is exam- 
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our 
entertainers 








ined and tested on distant signals by 
inspectors who are keenly critical. 
Both manufacturing and testing are 
under the personal direction of C. D. 
Tuska, a pioneer radio engineer. 


For a dozen years before general 
radio broadcasting began, Tuska-made 
instruments were famous among radio 
experimenters for skillful design, su- 
perb workmanship and high efficiency. 
In the past two years the demand for 
Tuska Radio has grown enormously. 
Each set in this increased production 
of to-day is as perfectly built as the 
finest Tuska instrument ever made— 
and yet, the prices are remarkably mod- 
erate for high-grade radio receivers. 


Ask any first-class radio store to show you one of 


the models of Tuska Radio, priced $35 upward. 


THE C. D. TUSKA CO., Hartford, Conn. 


Ogden, Utah, receives Troy, N. Y. 


“In one evening, using Tuska 225 with one 
amplifier only, I received 19 stations, includ- 
ing San Francisco; Calgary, Alberta; and 
Troy, N. ¥. Conditions were not abnormal, 
and the same stations were received again 
last night. 

W. D. GARNER.” 








4USKA 


TRADE MARK 
EG US PAT OFF. 


Picks up Davenport the first time 
he tunes 
“TI never had my hands on a set until my 
Tuska came Saturday. First evening, I tuned 
in Pittsburgh, New York, Richmond, Ind., 
and Davenport, Iowa. It certainly was great. 
WM. PARSONS, Salisbury, Conn.” 
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‘American Beauty’ 


Electric 
Soldering 


Iron 








The 
Best Iron 
Made 


Does the work 
easier, quicker and better. 


For twenty-eight years our name 
and trade mark have been a guaran- 
tee of quality and dependability. 


For soldering all connections, parts, 
etc. Ready for use by attaching to 
any electric light socket. The cost 
of operation is insignificant. 


Many thousands in use by amateurs, 
engineers, manufacturers, telephone 
companies and many others. 


For radio, telephone and 
all light work our latest 
Model No. 3138 is ideal; 
also two larger sizes for 
doing heavier work. 


Soid by dealers and electrical companies 
everywhere 


American Electrical Heater Company 
DETROIT, MICH., U.S. A. 


Oldest and largest exclusive makers in the world 











—established 1894 
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Scientific American Digest 
(Continued from page 430) 
unreasonable to believe that the day is com- 
ing when the specifications for steel will call 
for a particular X-ray pattern as well as a 
particular chemical composition.—The Iron 

Age, 112:13 and 14. . 

The Sorbitic Treatment for Steel Rails 
is a kind of heat treatment which permits 
the production of a wide range of variability | 
in tenacity, ductility and hardness for any | 
one given carbon percentage, rather than by | 
a variation of the percentage itself. While | 
the increase of carbon percentages gives in- | 
creased hardness, they give reduced ductility 
and resistance to shock, so that at about 
0.70 per cent carbon this limited resistance | 
to shock becomes a serious risk. But the 
range of physical properties obtained by the 
sorbitie process is greater than that obtain- 
able by variations in the carbon content. The 
arrangement of the carbon in the iron which 
gives the best combination of hardness and 
toughness makes a mineral called sorbite— 
that is, sorbitic steel. The rails are taken as 
they come from the mill at a temperature 
above the critical range and cooled through 
such a range of temperature and at such 
speed as shall arrest and hold the crystalline 
structure at the exact point at which the 





| sorbitic structure of the carbon and iron is 


attained. This treatment has been given to 


| guns and other special forgings for years, but 








the treatment of large numbers of stcel rails 
becomes a far larger and more difficult prob- 
lem.—Railway Engineer, 44 :524, p. 344. 
Dirty Limestone having caused com- 
plaint from blast furnace operators, a plant 
has been installed for cleaning the stone. 


With a current of water, the stone enters a | 


scrubber which is a revolving cylinder thirty 
feet long and five feet in diameter, driven by 
a motor. On the inside of the scrubber is a 
series of fins riveted to the casing for the 
purpose of forcing the stone forward to the 
discharge ‘end of the scrubber. The revolving 
action of the cylinder, throwing stone against 
stone, tumbling over and over, and being 
forced forward, puts all particles of dirt into 
suspension in the water, and the latter is 
washed away.—ZIron Age, 112:12, p. 736. 
Zirconium in Steel is the subject of a 
paper by Alex. L. Field, New York research 
metallurgist, which is reviewed in The Iron 
Age. It is shown that zirconium combines 
chemically with oxygen, nitrogen and sulfur, 
in the order given, and is able to neutralize 
the embrittling effect of phosphorus in whole 
or in part. A relatively small addition of 
zirconium makes possible the satisfactory 
rolling of steels containing as high as ap- 
proximately 0.30 per cent sulfur, which with- 
out zirconium treatment break to pieces on 
the first pass through the rolls. Plain car- 
bon steels treated with approximately 0.15 
per cent zirconium exhibit in the heat- 
treated condition tensile properties that 
closely approach those of alloy steels, espe- 
cially in that range of drawing temperatures 
between 300° and 450° centigrade. Zirconium 
reduces the total oxygen content of steel and 
operates to prevent the occurrence of emul- 
sified slag and “banded” structure. Zirco- 
nium combines with the nitrogen dissolved in 
molten steel to form a crystalline micro- 
constituent of a bright, lemon-yellow hue, 
which is in large part removed from the steel 
while the latter is still molten. Zirconium 
forms, with the sulfur content of steel, an 
acid-insoluble sulfide and eliminates from 
high-sulfur steels the last traces of iron sul- 
fide.—The Iron Age, 112 :10, pp. 607-08. 
Electric Welding of Cast Iron was 
solved in France in 1920. Gray iron elec- 
trodes are used, which carry a high percent- 
age of silicon. Though, of course, both this 
and the 
melting, there is sufficient in the original 
composition and the added carbon adequately 
to compensate for the loss. A proper weld 
is established because the cast iron remains 
liquid for a sufficient length of time, and 
during this period there is a thorough mix- 
ing taking place, due, no doubt, to gas ex- 
pulsion. The carbon, added as either graph- 
ite or charcoal, quite easily dissolves in the 
pool of metal because of this “boiling action,” 


and the weld, on cooling, consists of gray 
iron. To control the carbon in the liquid 
weld metal, the cast iron electrode is en- 


eased in a mixture containing a high per- 
eentage of graphite or charcoal of suitable 


thickness, either by grooving the rods or 
making them hollow for that purpose. Or 
carbon can be added mechanically, always 


bearing in mind that the quantity must be 
sufficient to replace that burnt out by the 


added carbon burn out during the} 
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Quality Amplification 





TYPE 231A 


High mu or low mu, when you amplify you 
must be sure that you do not distort because 
maximum amplification by itself does not 
necessarily mean satisfaction. You should 
seek maximum amplification with minimum 
distortion over the entire audic frequency 
range. 

This problem has been studied for nearly a 
decade in our laboratory. Its result is ex- 
pressed in our Type 231A amplifying trans- 
former. Not only has this transformer a high 
amplification factor but the amplification is 
nearly uniform throughout the audio range. 
This flat curve makes it unnecessary to 
employ the cumbersome method of using 
different makes of transformers for 2 stage 
amplification. Use an engineering designed 
transformer. It costs no more. 


Turns Ratio 3.7 to 1 Impedance Ratio 10 to 1 
Price, Completely Mounted, $5.00 
Send for Bulletin 916S 


| General Radio Co. 


DMagefagees i 


Massachusetts Ave. and Windsor St. 
Cambridge, Massachusetts 
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C] ee 


bottom prices you get the efficiency of 
wash. Ueere tell us tha 


ivers - up station: 


y Cabinets finest X  ~ee 
. Order direct or send for bulletin. 


Four tube outfit 


DEOLERS }write for proposition quickly—it’s a winner. 


THE a tsi RADIO COMPANY 
830 Main Cincinnati, Ohio 












HERES MORE 
MONEY tor YOU 


150 Home-Stady Books 
7, reining. gelf-belp books le 





cou: ey cover 
Bee” Auromobile War hie hine, Shop Carpentry, 
vag Engineering ry ote | 
~ trades. Full _ a FREE, "A pos 
~ =a yours 


F.4d. Drake & © o., Publishers 
1065 Michigan Avenue, Chicago 











Announcing— 
“Burgess “A” Dry Battery” 
**A Laboratory Prodact’’ 

This new dry battery for the “A” or filament circuits of dry 
¢ reat 
soon 


maf Rae et 
. It has tee voltage after 
pee on Ye fone or Sep 
This Burgess "A" dey, bottery wil leed the “A™ k 
field just as the Burgess dry ““B"” battery has led in the field of ““B™ 
bopesies. Ask any Radio Engineer about 
‘all types of dry cell tubes, and 
pam = and expense tom tet 
Ask for the Burgess “A” Battery old dy 
em my yd et ot 
BURGESS BATTERY COMPANY 
Flashlight—Radio—I 


General Sales Office: Harris Trust Bldg. 
Laboratories and Works: Ee ay, One 


hes, 
New York Boston Washington St. Pal Kansas City New Orleans 


In Canada: General Offices and Works, 
Branches: Toronto Montr=ni ~ — OE Sohne 
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Tool! 
‘Lightning Change’ 
ng ange 
A keen steel knife 
blade, and two 
screwdriver 
blades in the han- 
dle—all of the 
blades selected 
and produced by 
gravity. The knife 
blade can never 
fold or turn and 
injure you; youcan 


change blades in 
two seconds. 


° J 
Combination 
Knife*Screwdriver 
Every man will appreciate this tool—it's 
so different and better. Handle of blued 
steel—blades carefully made for real work. 
Carpenters, mechanics, radio fans, boy 
scouts, the man or woman around the 


house all find this the handiest tool in the 
kit. A wonderfully practical Christmas 
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Gift. 
Will be sent post prepaid for 
$ 25 only $2.25, on receipt of your 
=== check or money order. Fully 
guaranteed. Order today: 
Dealers and others are invited 






to write for our proposition on 
this and other Simore “Light- 
ning Change”’ tools. 


The Simon & Skidmore Mfg. Ce. 
Dept. 612 





Prepaid 
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LUGER pistols. barrels | 
4,6, 8, 12 and 16 inches; 
MAUSER pistols. long 
barrels; holster stocks 
for . MAUSER and MANNLICHER SCHOE. | 
Nec and psa Cataloe, * idl cents. | 
ARM ORP. Bank Building, | 
bes Prencisces Gat, | 








KELLOGG 





Very 
durable! 


heavy Bakelite shell 
—no sliding contacts 


My! howtheystand the racket! That’s 
because they are housed in strongly 
molded brown Bakelite. Then there 
is just the right gauge of wire and 
number of turns to get the stuff hot 
and sassy right out of the “‘blue.”’ No 
sliding contacts; nothing to wear or 
short. Rotor ball turns accurately on 
big husky bearings. A spring takes 
up the play—no back lash. 

Built for heavy work, Brother Bug. 
The standard price is $8.00—but you 


never think of that when you put 
this baby to work. 


Use—Is The Test. 


KELLOGG SWITCHBOARD 
G&G SUPPLY COMPANY 


CHICAGO 














| great as in 1900, and ten times as great as 
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a finer character than ordinary cast iron. 
Neither blowholes nor hard spots have been 
found in the weld. The parts to be joined 
must be heated sufficiently to prevent the first- 
deposited metal from freezing too rapidly 
and to allow the carbon time to dissolve. At 
least 600° centigrade should be attained to 
start.—Youndry Trade Jour., 28 :366, p. 151. 

Metals Produced in the Electric Fur- 
nace have, for different reasons, been 
considered to have some properties superior 
to those produced by other methods. Re- 
search and discussion in this direction sug- 
gest that we shall find results which will 
enable us to control and improve a metal for 
more pronounced mechanical effects, due to 
a knowledge of the electrical and magnetic 
phenomena. The nature of this control is 
based on the assumption that molecular 
structure and crystal growth are a bonding 
due to electro-magnetic values. The regula- 
tor of the electric current used being an 
easy matter, it appears that radical im- 
provements in electric furnace metals may 
be expected from the development of molecu- 
lar electrical effects in the molten state.— 
Canadian Chem. and Metallurgy, 7:8, p. 196. 

Stainless Steel was discovered by Mr. 
Harry Brearley in the course of research 
into the cause and cure of erosion of the 
bore of large guns. The discovery had just 
been launched on a manufacturing basis 
when the war broke out, and during the war 
all available supplies of stainless steel were 
taken up by the fighting services, very 
largely for aero engine valves. With the | 
notable exception of its application to cut- | 
lery, very few engineers are awate of its| 
great value as an engineering material. | 
Statements made to the effect that it is diffi- 
cult to machine, unsuitable for highly 
stressed articles, unreliable as regards its | 
stainless and rustless properties, and prohibi- 
tive in price, need not be taken too seriously, 
as it has invariably been found out that 
when all the facts respecting the prospective | 
use of the material have been placed before | 
the steel manufacturer, and the steel supplied | 
has been treated in strict accordance with | 
his instructions, the results have been per- | 
fectly satisfactory. 








The rustless and stain-| 


|less properties of the steel are to a certain | 
|extent disturbed by rough machining, and it | 


is always advisable to finish with a fine cut, | 
or, better still, by grinding. Pickling is em- | 
ployed for the removal of the scale after heat 
treatment, being preferable to sand-blasting. 
—Foundry Trade Jour., 28 :365, pp. 131-35. 


Trend of Research in the Non-Ferrous 
Metal Industry.—The amount of engi- 
neering and scientific thought now applied to 
these industries is probably fifty times as 
A recent survey revealed the fact 
manufacturers within the 
non-ferrous industries maintained research 
departments and laboratories in 1920. The 
use of pyrometers is increasing rapidly in all 
branches, as well as that of testing instru- 
ments of all sorts—particularly the micro- 
scope. Well defined standards for products 
are also rapidly making headway, stimulated 
by the splendid work of the American Society 
for Testing Materials and the U. S. Bureau | 
of Standards. Another indication of the new | 
research spirit is the increasing willingness | 
and even desire on the part of individual 
companies to exchange information with 
others and to undertake cooperative research 
work.—ZJndustrial and Eng. Chem., 15:9, pp. 
895-97. 


in 1912. 
that over sixty 





Mining 

The Soft Coal Lost in Mining equals 
more than one-third of the total, according to 
the United States Coal Commission. The} 
principal causes of these losses are due to 
coal left on the roof and bottom, coal lost 
in pillars, coal lost under buildings, rcilroads 
and boundaries, coal lost in preparation and 
handling, and by minor causes. Of these 
losses, about 40 per cent.is unavoidable, but 
nearly 60 per cent is considered as avoid- 
able. The specific causes for these avoidable 
losses include improper methods of mining, 
and careless engineering; eareless cleaning of 
the coal in the mines or at the tipple; losses 
due to excessive blasting; poor methods of 
transportation, including cars that spill coal. 
One large cause of loss is due to leaving pil- 
lars to keep the surface intact where back- 
filling methods might be employed. The 
greatest loss in mining is in room entry and 
panel pillars, this loss varying from 5 to 45 
per cent, of which from 3 to 36 per cent is 
avoidable. Sometimes pillar-drawing is done 
more or less carelessly, and stumps contain- 
ing from 30 to 100 tons are left untouched.— 
Report of U. 8. Coal Com., Sept. 1923. 
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— hook it to the 
waterptpe 


Moon “‘Satterlee Antennaless’’ Ra- 
dio will produce wonderful results 
simply connected to a waterpipe. 
No antenna, loop or indoor wire is 
necessary. 

Stations within a conservative 1000 
mile radius are regularly received 
with a non-power loud speaker on 
this set. 


It is the ideal set for use jr” 
ments, automobiles, yat’ 

road trains where an ank. 
practical. Extremely sensitive, u:. 
usually selective, yet simple to 
operate. 


Write today for our folder 
*‘California or Newark’’ 


MOON RADIO CORPORATION 
501 Steinway Ave. Long Island City, N. Y. 


Ask about our 
franchise 


In Canada, Continental Equipment Co., Ltd. 
New Birks Bidg. - 


Montreal, Quebec 
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any an Obscure Op- 
erative is a “CCOomer” 


because his mind is trained to think 
in a practical way about useful things 


YOU, for example, may get several IDEAS in the course of the day’s work. 
Into your head they jump, from none knows where! Just born of your 
habitual alertness of mind. Then—do you let them escape or do you lasso 
them and put them to work for you? 


YOU know that the greatest field of mechanical thought in the world today 
—next to electricity and the simplification of motive power —is the applica- 
tion of 


PRESSED METAL 


Whether foreman, machine operative or wide-awake apprentice, you may 
get a “flash” any minute that might add to your bank account and be the 
nucleus of your personal fame in the wide field of success through service- 
able ideas. 


WE BUY NO PATENTS. DON’T SEND MODELS 


What we want is an IDEA of something new and useful that is now being 
made by casting or other means, or of any other material, and ~hich could 
be made more efficiently and more cheaply by the simple process of stamp- 
ing from sheets of steel, brass, copper, aluminuim or other practical metal. 


THAT is what “Pressed Metal’’ means. 


Pencil-tips to auto-trucks, battery-boxes to freight cars,are made of PRESSED 
METAL. What else can you think of that could be so made with economy 
to the consuming public? 


SELL US A PRACTICAL IDEA 


of some new and useft! way to utilize Pressed Metal in Place of Other Materials. The Pressed 
Metal Trade Extension Council will promptly pay cash for every acceptable suggestion ap- 
proved by our Engineering Advisory Board. 

Our purpose is serious and constructive and in the public interest. The »cembership of the 
undersigned Council includes many of the largest manufacturing conceras iv the United States, 
and their objects and plans are broad and businesslike. 

We are releasing a surprising volume of the 4idden genius and practical intelligenoe now bot- 
tled up in thousands of ambitious workers. 


The FREE Pressed Metal BOOKLET Tells 
HOW TO CAPITALIZE YOUR MECHANICAL TALENT 


or inventive genius—or maybe just your ‘‘good old common-sense.’” It tells all the conditions 
and the amounts to be paid for the successful ideas, and also how to protect yourself against 
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| well as in other fields where dreaded gases | 
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A New Hotel 


THE SYLVANIA 


Philadelphia’s newest and most beautifully 


furnished hotel will fulfill your expectations 
of hospitality, good food and fine service. 
J. C. Bonner, for many years associated with the 
management of Ritz Hotels, is Managing 
Director of the Sylvania. 








T | training for its operation. Many human lives | 
I | ,| are expected to be saved by the general adop- | 
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The Automatic Centrifugal Pumping | 
Outfit no doubt will revoiutionize mine 
pumping. In the bituminous coal field it is 
| asserted that an average of about two tons | 
of water is pumped from the mines per ton | 
of coal mined, while in the anthracite field 
the ratio is about eleven tons to one; in 
some places the figures run as high as fifty 
to one. The idea of developing an automatic 
centrifugal pumping outfit was first suggested 
in May, 1922, and tried out with success in 
June of the same year. Since that date many 
automatie centrifugal pumping outfits have 
been laid out and ordered and some are al- 
ready in operation. The new system makes 
| possible remote control of the pumps, re- 
duces labor costs for pump operation, simpli- 
fies keeping a mine dry during temporary 
idleness, and in the event of strikes makes 
possible the operation of a large number of 
pumps with only a small amount of occa- 
sional inspection.—Coal Age, 24:11, p. 392. 

Excessive Underground Temperatures 
in the mines of Butte, Montana, the world’s 
largest mining camp, have*been reduced, in 
| some instances, as much as 10 to 15 degrees, 
| through the application of scientific ventila- 
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| tion methods, according to Bulletin 204 is- 
|sued by the Bureau of Mines, which de- 
seribes the investigations of two scientists of 
the Department of the Interior. Lower 
mine workings, with rock temperatures of 
|}more then 100 degrees, previously unwork- 
lable, have been converted into comfortable 
| working places. Butte mining companies now | 
believe that in case their ore bodies reach to 
a depth of 5000 feet or over, with rock tem- 
perature of 115 to 120 degrees, they will be} 
| able to obtain for such deep workings an| 
atmosphere which will allow safe, comfort- | 
able and efficient work. The mining com-| 
panies of the Butte district have recently | 
|made great progress in ventilation better-| 
| ments. The dust situation has been largely 
| ‘liminated by the adoption of wet drills for 
practically all drilling, by the introduction 
lof water lines for sprinkling to practically 
all working faces in many mines, and by in 


|ereasing the flow of air to working places 














i'—The Am. Zine, Lead and Copper Jour., 
13 :5, pp. 3-4. 
| Carbon Monoxide in Mines, most in- 
|sidious and deadly of poisonous gases, may 
be detected and means have been found by 
which it is possible to discover within three 
minutes the extent to which a person has| 
|been affected by carbon monoxide gas, 
| through the extent of poison saturation of 
'the blood. Formerly it teok approximately 
| from 24 to 48 hours before diagnosis could 
be made of such cases, either in hospitals or 
in well-equipped laboratories with the serv- 
ices of a well-skilled organic chemist. The | 
test is effected through a simple and inex- | 
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O clear our shelves we are 

offering a number of books, 
many at attractive discounts and all 
standard works of reference and 
usefulness. Write for list of titles 
and prices. We shall be glad to give 
additional details and invite inquiry. 


SCIENTIFIC AMERICAN PUB. CO. 
233 Broadway “te New York 








pensive instrument which may be carried in | 





the pocket and which requires no special | 


tion of this method of detecting gas poison- 
ing, particularly in the mining industry, as 





are a menace. With this quick method of | 
diagnosis it is possible to institute promptly | 
the proper emergency treatment. Because of 
the possible exposure of citizens in all walks 
of life to its deadly influence, the new instru- 
ment for detecting it in the blood is expected 
to be in universal use among the physicians | 
within the near future.—The Am. Zinc, Lead | 
and Copper Jour., 13:5, p. 9. 
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Two Important Developments have re- 
cently been made in rendering the concen- 
trates from the froth-flotation system of coal 
washing more suitable for industrial pur- 
poses. These concentrates are finely divided 
coal particles mixed with a large quantity 
of water, and the concentrates must be sep-| 
arated from the water with which they are 
originally in such close association. The first 
method consists in agitating the pulp and 
aerating it. Oil or tar is added to coat the 
particles and make them flocculate together, 
after which they are parated from the 
water by draining or filtration, without being 
compressed into blocks or briquets. In the 
second process the pulp of coal and water is 
agitated with a binding agent consisting of 
pitch which contains naphthalene or phen- 
anthrene so as to coat and flocculate the par- 
ticles as in the first method. On introducing 
the pulp into a press and subjecting it to a 
pressire of two tons per square inch, an ex- 
ce! briquet is produced, substantially free 
fro moisture. The briquets are hard and 
durable, and become harder with time, and 
it is also found that the naphthalene 
volatilizes out of them.—Coal Age, 24:8, 
pp. 277-78. 
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1923 With Fire and Fraud el TE | LL 
(Continued from page 383) | 
m quickly bringing about a conflagration in ’ 

y which the innocent cat was herself destroyed. 
It is pleasant to relate that Schwartz and his 
son were both sent to prison for long terms. 
But other times, other cats and other 
trainers. 

It is manifestly impossible to make a list 
of all the mechanical and other devices used 
for producing profitable fires. Had the vari- 
ous insurance companies, the credit associa- 


uses tions or the police kept collections of all such 


itting, instruments and mechanisms there would be 
hihi material for a museum. The Bureau of Com- 
14 on bustibles in the New York Police Depart- 
ment must alone have had enough speci- 
, = to fill a great gallery. : 

riminals sooner or later come to realize 

0. the frailty of mechanical attack. Society 
ers. has too many weapons for defense, too many 
Lo | officers for detection, too many inventors at 
uy ing work. Naturally, the cleverest lawbreaker 
pear turns, wherever he can, to some scheme, some 
ices. mental fabrication, to take the place of a 
machine, Accordingly, the arson profession- 

als have developed a technique of fire setting 

» Cal. that may be understood from the story of 
—_—— Mr. Hyman Marks, general merchant and 


adventurer in blazes. 

A year ago Mr. Marks opened a drygoods 
and notions store at Blank, Wyo. He also 
opened communication with eastern jobbers, 
told them what an honest man he was, prom- 
ised payments at a stated time and enclosed 
in each letter an order for goods. Many of 

2 credit nen of the firms addressed were 
ager to capture a little new business and 
took their chances, seeing that the new man’s 
requisition was small. Ergo, Mr. Marks got 
a good deal of merchandise on credit. To 
do him all honor, he paid for it at the end 
of thirty days and enclosed with his check 
a somewhat larger order, which the jobber 
again filled, in each case. Marks had estab- 
lished himself as honest and “good pay.” 

When time came for the second payment, | 
it too was made promptly and a third and 
still larger order was sent along with the 
remittance. I suppose I need not go further 
into the details of this ancient method of 














vorking up a credit. 

Marks added a thrill to the old game by | 

ig opening a second store at Where, Wyo. He} 
informed all of his jobbers of this move, | 

ire saying that business was good but that he} 
ks, would improve it by opening a second out: | 
all let to reach a new body of buyers. How-| 
nd ever, he intended to do all buying through 
les his first and main store. So saying he en- 
closed a very large order. The jobbers saw 

ve what Marks had written, set him down as 
ry. an intelligent and progressive man—and sent | 
0 him the goods. 
oni Now the fun began. Marks took the 
rk merchandise out of the cases at his main | 
store in Blank, repacked the cases with oil 








——— soaked excelsior and large stones, and| 





ri saa «Oe “pe a eng 
ae —— — he ood m = js a ES, thousands of tons of metal are converted dous proportions _ flywheels of 50 tons or more, 
real merchandise and the stuffed cases at yearly i in the DODGE foundries into power are not exceptions but rather the rule in the 
Where and took out $15,000 — ! Ste transmission appliances and special heavy equip~- DODGE plant. DODGE engineers will design 
cian ta mA stele ge thing aii ment for every industry. equipment for any service — the DODGE foun- 
ready to revolve. Massive piercing rolls, like the one shown above dries and machine shops are equipped to handle 

Marks shipped back to his Blank store} —rolling mill bearings weighing up to 170,000 the production economically and satisfactorily. 


whatever valuable stuff there had been at 
Where. Then he secretly stripped the store | 
at Blank by removing his goods a little at a 
time and secreting them in Denver. Just 


pounds — plate glass polishing tables of tremen- Send your specifications for estimates on your special requirements 


time and seereting them in Denver. | Just DODGE MANUFACTURING CORPORATION 
<tc maaan ros PP cap athe p.- poor | General Offices: Mishawaka, Ind. Works Mishawaka, Ind., and Oneida, N. ¥. / 
stuff and a great many cases and empty} Fe VERY THING FOR THE .MECHANICAL TRANSMISSION OF 


boxes. 

On a bitter winter night, when it was 
certain the firemen could work only with the Branches: New York Philadelphia Pittsburgh Boston Cincinnati Newark Chicago 
greatest difficulty, the store at Where burst Adanta Minneapolis St. Louis Houston Seattle San Francisco 


suddenly into flame and was burnt to an ash 
heap before the fire fighters could get into 
action. Indeed, they had all they could do 


to keep the blaze from spreading and con- Meeting the Special Demands | Indiana, has been adopted by paper mills, | and machine shop facilities as well as 
rolling mills, sugar mills, textile mills, skilled and experienced labor. The Dodge 


























gratulated themselves on saving their town. 

While this was happening, Mr. Marks was, of Industry etc., ail over the world. | foundry is the largest in the world devoted 
of course, in Blank. He collected his insur- The methods for transmitting power in The conversion of main belt fly wheels | to the manufacture of power transmitting 
anee, wept over the fact that it was not half| the various industries are essentially the into rope sheaves by means of a hardwood equipment. 
enough to cover his loss, fixed the books at| game but the situations to be accommodated lagging bolted to the face of the wheel, | In addition to the power transmitting 
the Blank store to show the disbursement of | gre in many cases decidedly intricate and is another forward step. By using this | appliances ranging from the smallest drop 
the "han aiat 5 eagle relatives ane rye | demand special engineering treatment and method of converting a belt fly wheel into | hangers, pulleys, etc., to the large fly 
pmol F Yo age Pg ores fe on il His equipment of special design and unusually a rope sheave, or increasing the diameter wheels mentioned above, a large tonnage 
eoitiens swooped down on him but could| »¢@vy construction. or face width, a considerable part of the | of special equipment, such as piercing 

cost of a new wheel is saved. Many of | mills, evaporators, plate glass polishing 


These unusual conditions led to the de- 


find neither goods nor any fault in his la- , 
velopment of the American, or continuous 


mentable story. 


these hardwood laggings have been in- tables, complete elevating and conveying 

















| 
Then Mr. Marks disappeared. wrap system of Rope Driving, whereby stalled by the Dodge Manufacturing Cor- installations, water wheel harness, etc., are 
Two weeks later a suave and well dressed} power could be economically transmitted | poration in whose plant it originated. designed and manufactured by the Dodge 
fellow rented a store in one of the principal} under conditions far beyond the range of The manufacture of rope drives, which Manufacturing Corporation. 
busiz.ess streets of Denver, gave his name as| belting practice. This system of transmis- required sheave wheels often as large as A large and well equipped steel fabrica- 
Simos Poor and prepared to open in dry-| sion developed in the plant of the Dodge twenty-four feet in diameter and weighing | ting shop is also devoted to the manufac- 
tees (Continued on page 441) Manufacturing Corporation, of Mishawaka, | up to 100 tons, requires unusual foundry ture of special equipment to specifications. 
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3 All Summed Up in the Predaction-Repert 


Hold the yardstick on your machine’s growth in 
usefulness! . Get the measure of its value as a pro- 
ducer and its improvement with each new develop- 
ment in mechanism. Gauge the skill of your operating 
methods, and the energy of the operator where this is 
a factor. You'll have a report on them all—continu- 
ally—from a 
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ter (No. 4) counts reciprocating move- 
ments of the lever, as required for record- 
ing the output 
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machines. 
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counter regis- The above Revolution Set-Back 
ters one. The Counter records the output of any 
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ten. This counter can be figure-wheels, as required. Price with 
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by regulating the throw of the lever. subject to discount. Cut less than 
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Small Revolution Counter of similar Counter, to record reciprocating move- 
model, also $2.00. ments as on punch presses, $11.50 (list). 
The Veeder bookiet is an 80-page guide on how to “counter-equip” 
for increased production. Sent free and gladly to all who may meet 
with the problem—in invention, engineering or manufacturing. 
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| 
| 
| Uses of Manjak.—Manjak is a sub- 
| stance which is obtained in 
| Trinidad, and in but few other places on 
| the earth. It is a mineral substance and has 
ja number of uses which are rather interest- 
ing. In the first place, a lubricant is manu- 
factured from it. Thread grease for pipes 
and for use in rotary drilling, making abso- 
lutely tight connections against grit, water 
and mud under high pressure, is made from 
it, as well as a lubricant for gear cases, 
sprocket wheels and roller bearings. If the 
manjak is too heavy, it can be cut with 
| kerosene. A hard flux is also made from it. 
| It protects surface and underground piping 
or casing against corrosion and hydrolysis. 
It can be used as a roofing material and for 
seams. It saves condensation on steam lines 
| and boilers. It prevents pitting. To protect 
| pipes or casing, the flux is liquefied by heat- 
ing and, as it cools off, an equal measure of 
| kerosene or crude oil is added. The flux is 
| applied by brushing, dipping or spraying. A 
jet black paint is also made from the manjak 
gum. This paint dries quickly, giving a 
| tough, unbreakable covering to protect hot 
j}and cold surfaces, smokestacks, undersides 
|of motor cars, ete. It may be used as an 
|anticorrosive paint for ship bottoms. This 
| paint is prepared ready for use. The paint is 
}eut with a little gasoline or white spirits. 
| The paint can be applied easily and does not 
drag on the brush. 

| Arsenical Fungicides—A _ study 
| been made of various arsenical fungicide and 
| insecticide preparations on the market with 
|a view to determining the relation between 
| chemical composition and the effectiveness of 
the insecticide. It was proven that there is 
no general relationship between the chemical 
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=| is increased. 


constituents of the insecticide and the tox- 
icity of the insecticide. It is always neces- 
sary to carry out both a chemical and a 
toxic investigation of the insecticidal or 
germicidal preparations. See U. S. Dept. of 
Agriculture, Bulletin No. 1147, for further 
details. 


Transparent Artificial Horn From 
Casein.—The ordinary products that are 
made from casein are opaque and cloudy 
even when dry. This milky appearance of 
the casein compositions limits their use. A 
new process has been developed in which the 
casein compositions are made in transparent 
form. The casein or casein solution is mixed 
with an aqueous solution of basic salts of 
phosphoric acid, boric acid or sulfurous acid. 
These solutions are in such concentrations 
that the precipitation of the materials caus- 
ing the cloudiness takes place. The liquor 
is separated from the precipitate and worked 
up in the usual manner. Ammonia, alkali or 
alkaline earth hydroxides can be added to 
the precipitating salts to good advantage. 
The precipitated products can also be used 
for making compositions. For further details 
see Kunstoffe, 1923. 


Furfural as a Paint Remover.—Fur- 
fural is the aldehyde of furfuran and is ob- 
tained from the processing of corn cobs. The 
corn cobs and water are placed in an auto- 
elave and steam at about 135 pounds pres- 
sure is admitted and the mixture is permit- 
ted to digest for about two hours, 
which the furfural is blown off by steam, 
condeused and collected. The furfural is then 
separated from the water by distillation. The 
yield is about 120 pounds of furfural from 
one ton of corn cobs, or approximately six 
per cent. Furfural has an agreeable odor 
and boils’at a temperature above 100 degrees 
CG. Its boiling point is the same as that of 
turpentine. This makes furfural a much less 
dangerous substance than some of the sol- 
vents that are used in paint and varnish re- 
movers. It also obviates the necessity of 
weighting the solvent with wax, as it evapo- 
rates slowly enough to do its work thor- 
oughly. Furthermore, it does not injure the 
surface underneath. When smeared over a 
surface it evaporates after a while, but it 
shows a tendency to form drops. This disad- 
vantage may be removed by the addition of 
20 per cent of solvent naphtha. By the addi- 
tion of wood oil the viscosity of the furfural 


the island of | 


sealing up leaks in tanks and for caulking | 


has | 


after | 


| United States Paint Manufacturers’ Associa- 
tion. 

New Process of Glass Melting.—Ac- 
cording to a report delivered to the London 
meeting of the Society of Glass Technology, 
a new glass-melting process has been devised 
which, it is claimed, is easy to operate 
and cheaper than those in common use. The 
finely pulverized glass mass, which is fine 
enough to pass throug: a 60-mesh screen, is 
placed in a cyclone tank, into which the heat- 
ing gases are introduced. The glass particles 
swirl around and move towards the walls of 
the tank and when they come in contact 
therewith they are melted at a most rapid 
rate. 

Cantharidin From American Beetle.— 
Cantharidin, an important drug which up 
to the present time has been obtained mainly 
from the Spanish fly, has been successfully 
prepared from an American beetle. This spe 
cies of beetle is found in large quantities in 
Texas, Kansas and the adjoining states. The 
Bureau of Chemistry has recently made an 
investigation into this matter and has found 
that the American beetle contains from 0.6 
to one per cent of the active principle, can 
tharidin, and from four to five per cent of 
eantharidin salts. The eggs were found to 
contain large amounts, the heads very small 
amounts and the wings no cantharidin at all. 
This proves that the American beetle con 
tains more of the drug than the Spanish or 
Russian fly. 

Pure Glycerine.—Austrian Patent No 
88,188 is concerned with a process for thi 
manufacture of pure glycerine. Liquids 
which contain glycerine are treated with lead 
compounds, such as lead oxide or lead hy 
| droxide. The result is that the lead is pre 
cipitated in the form of lead glyceride. This 
compound is then heated with water under 
| pressure or with the addition of alkali. A 
| pure glycerine is obtained in this manner. 
Desiccating Copra.—The Oil, Paint and 
| Drug Reporter recently published a descrip- 
tion of a new and simple process of desiccat 
ing copra with the aid of sulfur, a process 
which is being practiced in the Philippines. 
Copra is dried coconut and is shipped to this 
and other countries in a desiccated condition. 
It is then used for the extraction of the oil, 
coconut oil. As copra is apt to decompose 
during shipments, this treatment with the 
fumes of burning sulfur is a great improve 
ment in the method of handling this product. 
| About five kilograms of sulfur are used for 
every 1000 kilograms of the nuts. There are 
|}many advantages which are claimed for this 
process. The copra is preserved and bleached 
by the sulfurous vapors. The product is very 
white. There is no loss of oil in the process 
of sulfuring and desiccation. It is also 
claimed that this process makes it possible 
to obtain a very uniform product, that a 
greater yield of copra is obtained from a 
given weight of the nuts than by any other 
process, that the copra keeps better, is 
cleaner and that the oil that is extracted 
from this sort of copra is practically color- 
riess, free from rancidity and of a quality 
comparable with that of the best oils manu- 
factured. There are two disadvantages—the 
cost of the sulfur and the longer time spent 
in the desiccation of the copra. The increase 
ip cost due to the sulfur is very small and 
is probably more than counterbalanced by 
the additional yield of oil obtained from the 
copra. The increased time of desiccation is 
compensated for by the superior grade of 
coconut oil that is obtained from the copra 
treated in this manner. 

New Book-Covering Material—A new 
book covering material which is superior to 
most materials that are used for this pur- 
pose is described in the World Paper Trede 
Review, June 1, 1923. The basis of the new 
material is a discovery made in connection 
with rubber technology, whereby it was 
found that by exposing rubber alternately to 
the action of two gases for about one-quarter 
of an hour it was vuleanized in the cold. 
The book-covering material is made with the 
aid of varions waste materials, such as 
leather buffings and shavings ground up, 
sawdust, cork dust and shoddy, all of which 

(Continued on page 440) 
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JAMET WONTRONMERY FLAGCC 


Try them tonight 
for your Luxury Hour 


-that easy chair hour 
when every man feels 


entitled to life’s best 


PALL MALL Specials 
New size—-plain ends only 
20 for 30¢ 
No change in size or price 
of PALL MALL Regulars 
[cork tip |] 



















It is rare indeed that the best 
things in life can be purchased on 
a purely bulk value basis. Gen- 
uine quality is seldom to be 
gauged by the inch, the ounce, 
or by a strict price measure. 
Superiority usually comes in small 


packages. 


Yet here is the world’s finest 
cigarette, a blend of the rarest 
and richest Turkish tobaccos, now 
offered to you at a price that 
makes it a great quantity value as 
well as a gua/ity delight. 


The new size Pall Mall, in the 
special new package, twenty 


53 inches of Turkish cigarette satisfaction 
‘The new size PALL MALLS — 20 for 30¢ 


25é-inch cigarettes at 3oc. 


If you have been denying your- 
self the treat of real Turkish to- 
bacco because of the high cost, 
forget the old price barriers. 
They exist no longer! The new 
Pall Malls are economical! 


Try these new size Pall Malls 
tonight, after your evening coffee, 
and revel in a Luxury Hour. 
From that time on, Pall Mall 
will be your regular cigarette. 
For Pall Malls—in the special 
new size—are now as easy to buy 
as they are to smoke. The new 
“« Specials’ come in plain ends only. 


20 for 30¢ 


WEST OF THE ROCKIES 20 for 35¢ 
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“DETROIT” 
WIRE HOOK, STAGGEREI 
BELT LACING 
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Detroit Belt Lacer Co. 
Detroit, Michigan 
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Starting a Company? 


Save expensesand taxes by organizing on the 
popular, COMMON LAW plan under a pure 
DECLARATION OF TRUST. No experience 
required to fill in DEMAREE STANDARD 
FORMS, issue shares and begin doing business 
at once. Genuine DEMAREE FORMS are 
nationally known, approved by attorneys and 
utilized by successful concerns throughout the 
United States. Send for large, free pamphlet 
(D-23) containing valuable information that 
you may need C. S. DEMAREE, legal blank 
publisher, 708 Walnut, Kansas City, Missouri. 














UNISOL 


Ree U. 8. Pat. Of 
In Singapore 
Porto Rico, Canada, throughout 
nm steamships using waters of the 
various ports of the world—Unisol is being success- 
fully used by those who are interested always to the 
point of maintaining first-class operating conditic 


Straits Settlements, 
the U.S —and 


If we were not 100 sure that Unisol will cor- 
rect undesirable boiler feed water conditions, we 
would not offer it, nor would we forward it through- 


out the world ON APPROVAL. Pamphlet on request. 


UNISOL MFG. CO. ot Jersey City, N. J. 
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A‘'200000°* COMPANY 
stands squarely back 
of the quarantee on 
every Scientific headset 






© C00 re . 
tOUIVALENT TO 
31 GOe onms 


Order Topay 
by Postcard 
and Pay 
Postman 
on arriva) 









TOOK D 
& SOLID VEFAR Poser. + + 
FO DESIGN PAID UNIT ‘1° 


We Guarantee wife Headset torbe the greatest 
Walue t for five days | ” satisfactory send i 
Back and y y” will be mmegiately. Circular op 
gequest. Dea waated 


THE SCIENTIFIC ELECTRA WORKS 
96 Brooke Ave Dept. F ON MASS 











$10.85 









U. S. Army Model 1917 Rifle 
Cal. 30, five shot. Barrel 25 1-4in., total length 46 in., 
weight9 1-21 bs. Barrel and stock new. Sight mounted 
over receiver. This type used by A. E. F. Price 
$10.85. Ball cartridges $3.50 per 100. Gunners clean- 
ing kit85 cents. 372 page catalo Circular 
for2 centstamp. Established 1865. 
FRANCIS BANNERMAN SONS, 


gue 50 cents. 


501 Bway, WN. Y. City 








We guarantee = other cars nearly double 

present mileage, power and flexibility, 

make hills on oa bik formerly difficult on 

low. Models for any car, truck, tractor, 

or stationary engine. Makes old cars Letter 

wonderful mileage guarantees for other cars. 
Reo. 24 



















If your ‘car is not mentioned here — ame 
articulars and ON 30 1 


You can drive any car in heaviest » free TA shite geome 
Starts off on high in any weather without priming or heating— 

no jerkiag or choking. No more foul spark plugs or carbon 
in cylinders, No leaking of gagginto crank case. Try it 30 
days on our guarantee of mone: ok if net enti satisfied. 
No strings to our guarantee. YOU ARE JUDGE. 


Anyone who can handle a wrench can attach it. No 3-4 
new boles % cheng of opera: inechaniem. Write '. 


| king, 
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Service of the Chemist 


(Continued from page 438) 
are mixed intimately with the rubber. A 
plastic solution is formed in this manner 
which can be worked with aniline dyestuffs 


into any color and form. The result is said 


|}to be more durable than leather, capable of 
much more diversified treatment and much 
cheaper. 

| 


| article published in the 7'ertile World, Aug. 
1/18, 1923, deals with a method 
| fibers to telt the difference between flax and 
| hemp in the woven cloth or fabric. Various 
microscopic tests have been employed, but 
these are quite difficult to carry out. A much 
simpler method nas been developed of telling 
the two fibers apart. If a single wet fiber is 
held with the free end toward one, flax and 
ramie will twist in the clockwise direction 
while drying, but hemp and jute will twist 
in the opposite direction. No special appa- 
ratus required and a few fibers carefully 
selected to represent the whole will give the 


18 


indication. The new test will work with 
fibers in any stage, freshly retted straw, 


green or bleached yarns, or 
}even beetled and finished cloth. For conveni- 
lent working the sample is put into water and 
| the fibers are separated as nearly as possible 
| to actual single fibers. On removing one at a 
|time for observation there may be a slight 
|twist due to wetting, but almost at once 
| there is a greater opposite twist due to dry- 
|ing. The latter is the desired indication. 
Zine Chalk Pigment.—French Patent 
| No. 546,646 is concerned with a new white 
| pigment which is claimed as a substitute for 
| white lead, with superior properties. The 


| seutched flax, 


j new pigment is produced by working together | 


| first 25 kilograms of carbonate of lime 
| (chalk), two kilograms of potassium alum 
land two to three kilograms of gelatine or 


| simils ar material, with three liters of water. 
|Then there are quickly added 100 grams of 
- alkali, 20 kilograms of linseed oil and |} 


17 kilograms of zine oxide. The mass is 
kneaded for half an hour. The paint is said 
| to possess anti-rust properties superior to 
| those of red lead. 
Tannins from Coumarone _ Resin.— 
| The salts of coumarone resins are being used 


as tannin materials, and a process for mak- 
ing these salts is described in British Patent 
No. 173.757. The process consists of mak- 
ing colloidal solutions of the iron, chromium 
aluminum salts of the resin by 
aqueous solutions of the sulfonie acid 
with an oxide, hydroxide or carbonate of the 
|aforementioned metals. The sulfonie acid is 
made by treating the resin with four times its 
weight of fuming sulfate acid. 

High Heels Rot Pavement. — Paris 
pavements are very largely of wood and 
deteriorate very rapidly. When the cause 
was sought by the city engineers, it was 
found that the heels of women’s shoes were 
largely responsible. The feminine shoe heels 
as to be almost 


or 
the 





are so narrow at the base 

points, and these penetrate the wood, punch- 
ing holes in which the water settles, thus 
rotting the paving. 

Grass Towels in Petrog Bundles 
of dried grass and flax are sold in the streets 
near the public bath houses, to be used as 
towels by the bathers. They cost but a 


penny or so, and are thrown away after use. 
Foreigners take their own towels, for while 
the grass serves its purpose well enough it 
is found to be too ticklish for their tender 
skins. 

Musk Trade of China. 
musk export trade is practically controlled 
by four large firms in Shanghai, Tachinglu, 
the principal point of collection, and Chung- 
the chief port of original export of 
this commodity. There are, however, writes 
the United States Vice-Consul at Chung- 
king, numerous minor firms engaged in sup- 
plying the local demand. In spite of the 
unsettled political conditions aiong the 
Szechwan-Tibetan border, the export of 
musk from Chungking has increased some- 
what since the close of the late war, 
amounting in 1920 to about 3600 pounds, 
valued at 577,079 haikwan taels (about 
$700,000). 

Keeping Attar of Rose Pure.—Much of 
the attar of rose comes from Bulgaria and 
the sophistication of the perfume since the 
war has given deep concern to the govern- 
ment, which has offered 1,000,000 levas (we 
do not know how much this represents in 
real money) for prizes for a process to dis- 
cover adulterants. Essence of geranium has 
been used to debase the perfume. This has 
proved very detrimental to the trade. It 
has not only weakened confidence but has 


The Chinese 











URETOR CO. 
274 Raymond Bi Bids. Dayton, Ohio, U, S, A. 


New Tests for Fibers.—An interesting | 


of testing | 


treating | 
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Classified Advertisements 


The Market Place for the Small 
Advertiser 


Rate for advertising in this section 15 
cents per word, for each insertion, payable 
in advance. Minimum space acceptable, 
20 words. Rate card giving discounts for 
number of insertions sent on request. Ad- 
vertisements for insertion in the February 
issue should be in our office by December 20. 




















~ FOR ADVERTISERS 





ADVERTISE in 24 Big Sunday Newspapers, 24 
words, $15. Helpful Guide listing 1000 publica- 
tions, 4c stamps. Wade Advertising, Baltimore 
Bidg., Chicago. 


AGENTS WANTED 
CLARKE made $18 an hour selling vestpocket 
windshield cleaner n by every autoist, motor- 


man, engineer; one rub keeps glass clear 24 
| hours ; 60,000 sold; amazing roposition free. 
Security Mfg. Co., Dept. ' 707, Toledo, Ohio. 








AGENTS Make $10 to to $20 daily, selling small 
kitchen necessity. Over 200% profit. Sells rapidly 
everywhere to nine out of ten women. ew plan 
makes sales easy. Premier Mfg. Co., Dept 821, 
Detroit, Mich. 


ARE YOU WORKING YOUR WAY THROUGH 
SCHOOL? and in need of extra money rite 
today. Shawer & Co., Dept. 3C, 9 E. "Lasiagten 








| St., Baltimore, Md. 
TELL THE WORLD WITH SIGNS. Our gen- 
uine gold window sign letters are an excellent 


money-making proposition for handy men. Slann 


Sign System, Bethune Ave., Detroit, Mich. 


$60-$200 A WEEK. Genuine Goss Letters for 
store windows. Easily applied. Free Samples. 
Liberal offer to general agents. Metallic Letter 
Co., 440A, North Clark, Chicago. 








AMERICAN MADE METAL TOYS AND 
VELTIES 


| MANUFACTURERS on large scale and home- 
workers wanted to manufacture pected toys and 
novelties. parxing, Dogs, Wag Tail Pu Wild 
Animals, Automobiles, Indians, Bird Whistles, 
Cowboys, Baseball Players, Cannon, Toy Soldiers, 
| Statues of Liberty, Miniature Capitols, Bathing 
Girl Souvenirs and others. Unlimited possibilities 
| Guaranteed casting forms, complete outfit, fur- 
| nished manufacturers from $5.00 up. No experi- 
ence or tools necessary. Thousands made complete 
per hour. 1924 bisemness starts now. We buy 
goods all year and pay high prices for finished 
goods. Cash on delivery. Contract orders placed 
with manufacturers. Special casting forms made 
| to order. Catalog and information free. Corre- 
| spondence invited only if you mean business. Meta! 








Cast Products Co., 1696 Boston Road, New Yorx 
AUTOMOBILES 
AUTOMOBILE owners, garagemen, mechanics 


send for free copy America’s popular motor maga- 


zine. Contains heipful, money-saving articles on 
repairing, overhauling, ignition, carburetors, bat- 
teries, etc. Automobile Digest, 542 Butler Bldg.., 


Cincinnati. 


____— BOOKS — 





TONES AND 
— 1923 includes 


s7HTS, COL ORS, 


LIC NATURE'S 
FINER FORCES” 


Vibrations 


Odie-Auras; Radio; Coldlights; Inventions; 270 
pages ; $2 2.00. Satisfaction Guaranteed. Circulars 
Free. i. J. Stevens Scientific Publishers, 24 
Powell, San Francisco. 

NEW AND ORIGINAL MAGIC. Massey, 205 
pages, 28 page plates. $3.15 postpaid. Spon & 
Chamberlain, 122A Liberty St., New York. 


_BUSINESS OPPORTUNITY 





YOU CAN have a business profession of your 
own and earn big income in service fees. A ne\ 
system of foot correction; readily learned by any- 
one at home in a few weeks. Easv terms for train- 


ing; openings everywhere with all the trade you 
can attend to. No capital required or goods to 
buy; no agency or soliciting. ddress Stephenson 


| Laboratory, 23 Back Bay, Boston, Mass. 











OPERATE your own little mail onder | business 


home evenings. Beginners outfit furnished. In- 
grestion Book free. Pier, 326 Cortlandt St., New 
or 





CHEMISTRY 


YOUR CHEMICAL problem solved and workins 
process furnished for FIVE DOLLARS. Write 
me. W. Stedman Richards, Consulting Chemist, 
Box 2402, Boston, Mass. 





FOR INVENTORS 


DRAWINGS — Inventions fetes, Working 
drawings for models. Machine designing and 
mechanical drafting. Patent drawings, ete. 


Wettstein, M. E., 150 Nasseu St., New York. 


INVENTORS—Send your ideas for manufastur- 
ing development in our modern sheet metal and 
angle-iron fabricating plant. Those pertaining to 
dust collecting or ventilating preferred. Liberal 
payment for accepted inventions. Kirk & Blum 
Manufacturing Co., 2849 Spring Grove Ave., Cin- 
cinnati, Ohio. 





WE DEV EL OP your ‘fdeas into oommereia! 
shape for presentation to purchasers, making 
working models, drawings, experiments or tests. 
Courtesy, efficiency, secrecy ond ample equipment : 
30 years’ experience. Ducorron-Rich Engineering 
Co., 504 Pacific Mutual Bldg., Los Angeles, Calif. 

~ WE MAKE working models for inventors and 
do experimental work and carry a complete stock 





of brass gears and model supplies. Send for cata- 
logue. The Pierce Model Works, Tinley Park, III. 
I SELL_ PATENTS. Established in 1900. To 


buy or sell write Charles A. Scott, 773SA Garson 





a disastrous effect on prices as well. 


Avenue, Rochester, New York. 




















W: 
manu 
ful ¢ 
Birds 
Roost 
of Li 
and | 
Guar 
cost. 
Cash 
Contr 
forms 
42 E 


US 
quart 
cours 
West 


PE 
SIMP 
junio. 
for Pp 
Kans 


wo 
Lang 
langu 
ish, I 
Italia! 
guese, 
nuncii 
guage 
Afros 
Siberi 


8 Wes 


BE’ 
mit a 
Wilson 


$50 
busine 
and p 
Alscif 


UNI 
ing, 1 
chine 
cellent 
ing Ce 


WO! 
use on 
biles. 
Block, 

U. § 
nd de 
Americ 


THA 
correct 
full in: 


Expens 
ished f 
Luna § 


v 


FOR 
fields. 
rated 
Lieut. 


, 1923 


nts 


mall 


m 15 
able 
table, 
s for 

Ad- 
ruary 
er 20. 











apers, 24 
publica- 
saltimore 


estpocket 
t, motor- 
clear 24 
on free. 
io. 


ng small 
s rapidly 
lew plan 
lept 821, 


[TROUGH 
. rite 
exington 


Jur gen- 
excelient 
. Slann 


ters for 
Samples. 


c Letter 


AND 


d home- 
oys and 
is, Wild 
V histles, 
Soldiers, 
Bathing 
ibilities 
fit, fur- 
experi- 
complete 
We buy 
finished 
: placed 
18 made 

Corre- 
s. Metal 


w York 


chanics, 
r maga- 
icles or 
rs, bat 
r Bldg 


TURE’S 
rations 
is; 270 
ircular 
rs, 24 


ey, 205 


spon & 


of your 
A new 
yy any- 
r train 
ide you 
ds to 
henson 


usiness 
d. In- 


-.. New 


rorking 
Write 
hemist, 


orking 
x and 
s EL 
k. 

factur- 
al and 
ing to 
siberal 
Blum 
. Cin- 


1ercial 
making 
tests. 
ment 
eering 
Calif. 
8 and 
stock 
cata- 
k, Ill. 
a To 
arson 

















‘DECEMBER, 1923 


Classified Advertisements — Continued 
ss FOR INVENTORS 


TO SELL YOUR PATENT, write me; experi- 
enced handling, immediate action. Address Arthur 
S. Billings, Suite 401, Dekum Bidg., Portiand, Ore. 





FOR SALE 


OFFERS WANTED 
AME OF STROMEO 
his paper, page 422. 
t to any one interested. 
irdino, Calif. 





the patent right on 
See list of patents in 
Will send a demonstration 
K. Stromee, San Ber- 


for 
Ss. 


ee 





CORRESPONDENCE COURSES sold complete 
one-third usual prices because slightly used; easy 
terms; money back guarantee. All schools and 
subjects. Write for special FREE catalog. Courses 
bought for cash. Economy Educator Service, K202 
West 49th Street, New York. 

FOR SALE patented Burdick fuel saver. Will 
sell outright or on royalty basis. Arthur Burdick, 

Dartmouth Street, Pittsfield, Mass. 


PICTURE-HANGER PATENT. 
Easy stamped meta! proposition. Immense sale 
practically assured. P. O. Box 1377, Washington, 
dD. C 


IMPROVED MADE TOYS 





WANTED Manufacturers and Houseworkers to 
manufacture Metal Toys and Novelties. Wonder- 
ful opportunity. Millions needed. In Whistling 
Birds. Wild Animals. Wag Tail Pups. Crowing 
Roosters. Automobiles. Baseball Players. Statue 
of Liberty. Indians. Toy Soldiers. 
ind 50 others. No experience or tools necessary. 
Guaranteed casting forms with complete outfit, at 
ost. From $3.50 up. We buy goods all year. 
Cash on delivery. Higher price for finished goods. 
Contract orders placed. Send for catalog and in- 
formation free. he Improved Metal Casting Co., 
342 East 145th St., New York. 


INSTRUCTION 


USED correspondence school courses, only one 
quarter original price. Free bargain list 1,000 
courses. Courses Sought. Students Exchange, 47 
West 42nd St., New York. 





PERSPECTIVE drawing made easy. FULLER 
SIMPLIFIED SYSTEM makes. beginners and 
junior draftsmen expert overnight. . Send stamp 
for particulars. Earl Fuller, 602 Gumble Bidg., 
Kansas City, Mo. 


All 


LANGUAGES 


WORLD-ROMIC SYSTEM, Masterkey to 
Languages. Primers, languages, $1.94 
language: Bohemian, Bulgarian, Cantonese, 
ish, Duteh, English, French, German, Hungarian, 
Italian, Japanese, Latin, Panjabi, Polish, Portu- 
guese, Rumanian, Russian, Spanish, Swedish. Pro- 
nunciation-Tables, 103 languages, 30c each lan- 
Grammars, dictionaries, 1,000 languages; 
Afrosemitic, Amerindic, Eurindic, Indopacific, 
Siberic, Sinindic. Languages Publishing Company, 
8 West 40th Street, New York. 


“0 


sruage. 


"LETTER SPECIALISTS 


BETTER LETTERS bring bigger returns. Sub- | 


mit any one-page letter. I'll strengthen it, free. 
Wilson, 24/ William St., East Orange, N. J. 


MAIL ORDER METHODS 


$50 WEEK, mail order 
Sample 


2 


evenings, I made it; 
business. Booklet for stamp tells how. 
und plan, 25 cents. Free 12 articles worth 
Alseift Seott, Cohoes, N. Y. 


MANUFACTURING 





UNUSUAL OPPORTUNITY FOR DIES, Stamp- 
ing, Die-casting, plating, enameling, screw-ma- 
chine and wire products. Reasonable. Large, ex- 
cellent equipped factory. Metal-Craft Manufactur- 
ing Co., Box 259, Chicago. 


MISCELLANEOUS 


GENUINE Indian made baskets, blankets, best | 
Wholesale priced cata- | 


on earth, and wampum. A 
“cue mailed free. Francis Gilham, Kelseyville, 
Calif. 








Mail one dollar, 


BUY your razor blades direct. 
Gillette style, wi 


and 24 new, unexcelled blades, 
be sent you prepaid. Sherwood 
Co., Paterson, N. J. 


PATENT FOR SALE 





WONDER LOCK, no duplicate keys, high-class 
use only: Banks, ail Boxes. Lockers, Automo- 
biles. Sale or Rovalty. C. M. Shigley, Wesley 
Block, Columbus, Ohio. 











U. S. PATENT No. 986.289 for portable sash 
nd door holding means. Box 152, care Scientific 
American. 


PHOTOGRAPHERS | 


THAT SETTLESIT. Get your outdoor exposures 
correct by using my Scale. Send your address for 
full information. Elmer Harrold, Leetonia, Ohio. 


STAMPING NAMES 


_MAKE $19.50 PER 100. Stamping names on 
Key Checks. Send 25c for sample and particulars. 
Am. Keytag Co., Cohoes, N. Y. 


TELEGRAPHY 

TELEGRAPH Y—Both Morse and Wireless 
taught thoroughly and quickly. Tremendous de- 
mand. 3iz salaries. Wonderful opportunities. 
Expenses low; chance to earn part. School estab- 
ished fifty years. Catalog free. Dodge’s Institute, 
Luna St., Valparaiso, Ind. 

WAR RELICS AND WAR PHOTOS 








FOR DENS. Coliected from Europe's battle- 
fields. Firearms, medals, helmets, etc. us- 
rated catalogue and Sample War Photos, 25c. 
Lieut. Walch, 2117 Regent Pl., B’klyn, N. Y. 


Sale or royalty. | 


Barking Dogs; | 


each | 
Dan- | 


Manufacturing | 
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With Fire and Fraud 
(Continued from page 437) 
goods and notions. Once more the credit 
building game was worked till Mr. Poor 
owed easy-going eastern jobbers $31,000. He 
closed his shop and offered a settlement of 
about 10 per cent. 
3ut the limit of tolerance had _ been 
reached. Investigators were put to work. 
One of them got the confidence of a jealous 
relative of the desolated Poor and caught the 
information that Poor had onee been in 
Blank and Where, Wyo. The investigator 
sniffed the mountain air with cold suspicion 
and rushed off to Wyoming, where he soon 
|found that Marks and Poor were one and 
}identical. He said nothing and returned to 

Denver in what seemed dejection. But a 
| few nights later he appeared at the residence 
}of Mr. Poor with a search warrant, pro- 
|eured under the pretext that Poor was sus- 
pected of bootlegging. A barricade of the 
stairs leading to the garret was smashed 
and there was found, safe and clean, all the 
goods from the Denver failure and some 
from Blank and Where. 

Just after the anniversary of Bethlehem 
is, by the way, the favored season for profit- 
able jobs by fire. The holiday selling is over. 
The best goods have been turned to eash. 
|The shelves are decked with empty boxes. A 
little fixing of the books, a little gasoline and 
a nice little arson bomb! It is the crooked 
merchant’s pleasant manner of sending his 
Christmas greetings to his creditor and his 
insurer. 

Perhaps, O patient and magnanimous 
reader! as you sit with a roving eye upon 
these pages in the gusty nights of Decem- 
ber, some sech Yule fires will be burning in 
your town, 





Another Mediumistic Failure 
(Continued from page 391) 
| brought into view in the most casual manner. 
I felt confident at this moment that the thing 
was accomplished.” 

Dr. Prince’s confidence was such that, as 
the circle shifted, he whispered to Mr. In- 
galls that we should have results within a 
few minutes. It to be remembered that 
| the eonjurer is not bluffing when he tells us 
| that the hand is quicker than the eye. It 
| really is. Another performer or a skilled ob- 


18 


server, watching the sleight-of-hand artist at 
work, will not actually see him do his stuff; 


but he will usually see how and when he 
does it, by recognizing the necessary false 
moves and the necessary opportunities. This 


observer could hope to see, if the performer 
were a competent one. 

The medium has a good dramatic sense. 
She now withdrew to the stone table in the 
rear of the garden and, reclining on this 
for a moment, she surveyed the audience 
speculatively. Even at the moment her atti- 
| tude impressed several sitters as one of con- 
fidence. She returned to the work table 
and called the entire company close about 
her for a supreme effort. She had Dr. Car- 
rington place a hand at the back of her neck, 
and she grasped Mrs. Kirby’s hand with her 
own left, across the table. Using Dr. Prince 
|as “battery” for the first time in any sitting, 
she went through a series. of mild convul- 
sions, fell back toward her chair (but miss- 
ing it, so that she had to be caught and 


placed in it), and moaned, “Look at the 
ecards! Look at the ecards!” 

Sure enough, three cards were found 
written upon. The announcement to this 


effect caused a huge sensation, and all the 
| sitters surged about the table. The medium 
|}ecould have substituted anew any further 
ecards which she might have had at hand 
while this furore was going on, without the 
least probability of detection. In fact, after 
an exact repetition of the previous procedure 
as regards hands and convulsions, two fur- 
ther cards were found. A third attempt was 
about to be made, when the medium gave a 
little shudder and announced a clairaudient 
message from Effie to the effect that no fur- 
ther cards would be written today. To those 
unfamiliar with the term, this means that 
Effie spoke to the medium, who can hear her 
though nobody else can. It signifies an 
abnormal auditory impression, analogous to 
the abnormal visual one implied by the word 
clairvoyant. Effie’s verdict was accepted 
without question, though I fear she is not 
altogether reliable; at the hotel after this 
Bayside sitting, she came to Mrs. Y and told 
her she was going to win our award. 

The most serious criticism that ean be 
offered of the medium, on general grounds 





and apart from the direct and indirect evi- 





is what Dr. Prince saw, and it is all that any | 
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ForYou at Last ~ 


The knowledge of science that 
has come to be so necessary a 
part of the education of the cul- 
tured man or woman. 


The understanding of 
the miracles going on 
around us that will 
bring every day some 
thrilling experience. 

The enjoyment of the 
most amazing romance 
in all the world—the story of 
man’sconquest of the Universe. 


This opportunity is now offered 
to you for the first time, and 
you may learn all about it in 


This Free Book 


which tells the whole remarkable story of an epoch-making work 
that opens the doors to the wonder-world of science. Without 
cost or obligation to you, we will send you a copy of this booklet, 
with four plates in full color and over thirty half-tone illustrations. 
You will find it a fascinating book in itself with full information 
about the most important publishing event in many years.—7he 
Outline of Science. 


The Most Fascinating Romance in the World 


The Outline of Science is the magic story that tens of thousands are 
eagerly reading—the story of man the miracle worker; whose 
marvelous scientific achievements have disclosed the most won- 
derful secrets of nature and gained control over her greatest forces. 


In one simple, flowing story you read of all scientific progress 
since the beginning—The Romance of the Heavens—The Story of 
Evolution—Man’s Rise from His Earliest Ancestry—The Struggle 
for Existence—Marvels of the Insect World—-The People of Air 
and Sea—The Kingdom of the Animals—Plant Life—Wonders of 
Microscopy—Miracles of Electricity—Psychoanalysis, Aviation, 
Wireless, Chemistry, and hundreds more subjects just as fascinating. 


It is all told so simply and clearly that 
anyone can understand—so fully and ac- 
curately that the whole scientific world 
has given it unqualified endorsement. 
Nearly a thousand superb illustrations 
form a pictorial history of the progress 
of science. 


The Outline 
of Science 


has been proclaimed by hundreds of au- 
thorities an unprecedented achievement. 
Thousands of reviews have been unani- 
mous in its praise. ‘Should be read by 
every human being,” says William Beebe, 
the famous scientist. “A fine triumph,” 
agrees Vernon Kellogg. “Here are the 
foundations of our civilization,” writes Dr. 
Frank Crane. ‘More interesting to read 
than any romance.” —New York Globe. “A 
tensely absorbing narrative.” — Providence 
Journal. “An epoch-making perform- 
ance.” —New Y ork Herald. ‘Has no rivals. 
There is no other work in existence that 
presents all the sciences from the 
modern point of view in familiar 
language." —The Bookman. 

The four handsome volumes ot 
The Outline of Science form a 
romance of a thousand thrills that 
will hold you spell-bound for many 
an hour. And the free booklet 
will show you why- 


Sendthe Coupon Now 
No Obligation-No Expense 
for this booklet. You will find it 
highly interesting reading and it 
will give youfull information about 
The Outline of Science and the 
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G. P. 
Putnam’s 
Sona, 

Dept. 176 

2 West 45th St. 
New York 

Send me by mail, 
without cost or obli 
gation on my part, the 
free booklet, with four 
color plates and over 80 
half-tone illustrations, de- 
scribing The Outline of science. 


Name 








easy way by which you may own Street and Number “ 
and enjoy it. : : 
G. P. PUTNAM’S SONS ty City and State 
Dept. 176 2 West 45th Street New York 
Occupation ——_______—— 


















442 


j 4 S| - 
4 Z 4 MY 
a BEE 
fare a 
St a 
f 7 ’ 
Nw 
4 - 
i> ; 
p Pa . 
“7 





Keeping Pace With Father Time 


What has progressed more than Transportation ? 
Its advancement is marked with—new ideas. 


To keep up with the march of Progressive Transportation, old ideas 
have had to be scrapped—new ideas, developed and adopted 
Dayton Steel Wheels were not needed in the days of the ox-cart. 
They were developed to meet the demands of present-day service. 


Their Great Strength, Light Weight, Tire Economy, Durability, Ac- 
cessibility, and Pleasing Appearance have earned for them moneda | 
and a place of honor in Progressive Transportation. 


Built for solid and pneumatic tires and for any standard 
type front or rear axle. Specify them on your next on 


THE DAYTON STEEL FOUNDRY CO. 
Dayton, Ohio 


Dayion 


Steel Truck Wheels 














A Word About Tomorrow— 


TITHOUT resorting to crystal gazing, we can look into 
1924 and see more and more important contributions 
from the scientist and his confreres. As bigger things 

are developed, it is the Scientific American that goes into 
the busy corners of the world to report and investigate 
for you. 
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Wide public interest is following Scientific American 
now-a-days in the seance chamber; angel writings, material- 
izations, ectoplasm and the rest are up for the inspection’ 
of hard-headed scientists. Each month you get the reports 
direct in the Scientific American. 





Investigation of the Abrams Electronic Reactions has 
just begun, and the jury of medical and scientific authori- 
ties will aim at a true verdict on this highly controversial 
question. 


An editor traveling through the Mesabi ore mines to 
report the steel industry; another editor flying the air mail 
routes to describe the thrills and possibilities; stamdardiz- 
ing automobile rules of the road through the cooperation 
of the commissioners—the Scientific American is behind 
the scenes in every great achievement. 


Plan to have Scientific American regularly on your 
library table, in the office or both. And let us know if you 
wish to send Scientific American to a friend as an Xmas 
present that will last twelve months of the year. 


SCIENTIFICAMERICAN 


MUNN & CO. 
New York City 





SCIENTIFIC AMERICAN PUB. CO. 

Munn & Co., 233 Broadway, New York 
Please enter my subscription to the new monthly “Scientific American” 
for one year for which I enclose $4.00. 





Name cocecerecocecscesesscucosscosoocosscocsconscsscncnccsesesseoosens 
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adduced above, is that of inconsis- 
tency. I have already given one instance of 
this in her inability to stick to one story 
about the location of the writings in the 
| pack. Equally unsatisfactory was the matter 
lof “soft” colors. We could get no more in- 
telligible statement than this. She was cer- 
tain that yellow was not “soft,” but in the 
next breath indicated that the real objection 
|to it was that a message written in it would 
| not be sufficiently legible. This, by the way, 
|is correct; the philatelist finds it often im- 
possible to distinguish between two minor 
varieties of a yellow or even of an orange 
stamp. On the basis of the sittings, it would 
appear that “soft” means “red”; flowers of 
any other tone were ignored by the medium 
whenever possible. A test which she applied 
at the first sitting only was to crush the 
petal, and note whether a stain remained on 


| dence 


her finger; if it did, the color was satis- 
factory. 

The medium was a _ tremendous talker. 
She had several ancedotes which she told re- 
peatedly; and at every opportunity, in sea- 
son and out, she told us at length of the 


wonderful things she had done at other times 
and places. This, by the way, was such a 
marked feature of our sittings of last May, 





with “Mr. X,” that at the time we coined a 
phrase, “when we weren’t looking,” to define 
| the conditions under which these marvels 
|were produced. Mrs. Y, incidentally, is ac- 
quainted with Mr. X and did what she 
|could to make us wonder whether we had 


not made a mistake in his case. Of no bear- 
ing on her own case prior to our verdict, I 
| think this is significant in retrospect. 

The medium’s fluent conversation, in it- 
self, would perhaps not have been objection- 
able; she must do something, if she be gen 
uine, to “get out of herself” and to destroy 
self-consciousness. But the manner of her 
talking was very objectionable. Again and 
again, when Dr. Prinee, Dr. Carrington, Mr. 
Lescarboura or I was watching her hands or 
engaged in some other definite bit of obser 
vation, she would deliberately address her 
next remark to this observer, in such a way 
that his every instinct was to transfer his 
gaze to her face for the purpose of the con- 
versation. This looked altogether too much 
like a trick. 
| The judgment of one inclined to accept the 
}mediumship, @ priori, as genuine would have 
been that the three initial failures were due 
to the lady’s inability to relax mentally and 
get ont of herself. Her mind was extremely 
active, and she led the conversation rather 
than following it or letting it run its course 
unhindered. Often Dr. Carrington pointed 
this out to her, in response to her complaint 
that she couldn’t relax, couldn’t forget her- 
self. She remarked the general tenseness of 
the atmosphere—a complaint that was prob- 
ably justified the first day, but hardly on 
later occasions. On the other side of the} 
picture, the sitters were unanimous, after | 
the second and third sittings, that Mrs. Y’s 
whole attitude had been extremely perfunc- 
tory—that of one who has no slightest expec- 
tation of getting results. This was not noted 
at the first seance—perhaps because the ne- 
cessity for getting away with some of the 
ecards kept her interested. At a fifth, and 
unsuccessful, sitting held in our offices again 
the 18th, her lack of interest and her 
that nothing was to hap- 








; on 


Mrs. Y has, at home, an extraordinary 
collection of documents attesting the faith in 
her genuineness felt by the signers. She 
brought a portfolio of these with her, and, in 
spite of our explanation that it hadn’t the 
slightest bearing on our consideration of her 


case, insisted upon leaving it with us and 
upon our reading its contents. Equally, and | 


same remonstrance, 
telling us about several occasions on 
which she had been charged with fraud, and | 
explaining these charges away. In particu- | 
lar, the national organization of Spiritual- 
ists has repudiated her, bringing exactly the 
same accusation that we bring; and she used 
up a lot of time informing us of this, and 
giving her version of the affair. 
an extended narrative of some harrow- | 
at the 


also 
ing experiences which she had had 


| hands of a committee of magicians, which she 


insisted upon giving us twice, in great detail. 

As we went along, Mrs. Y. devoted more 
and more of her patter to expressing her 
appreciation of the eminently courteous and 
proper treatment which she was getting at 
our hands. We, of course, went out of our 
way to make this statement line up with the 
facts. We met the lady once after our exam- 
ination of the Bayside results had been com- 
pleted. She was extraordinarily well pleased 





with herself and with us; she had been| 





athe | 
she insisted | |} 
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ENUS 


PENCILS 


The largest selling 


quality pencil 
in the world 







17 Black Degrees 
3 Copying 





To insure utmost satisfaction, 
efficiency and economy, always 
use VENUS Pencils, unsurpassed 
for general use, or for drafting, 
sketching, or any particular 
purpose. 

At Stationers, Drafting Supply Houses 
and Stores throughout the world 
Plain Ends, per doz. . . $1.00 
Rubber Ends, perdoz. . . 1.20 
American Lead Pencil Co. 
217 Fifth Ave., New York 
and London, Eng. 

VENUS ERASERS are perfect erasers 
Sample on request 


























Brsiupa 


(Bermuda Gov't’s Official Contract Steamers) [ 


Sailings to BERMUDA 


Vacationist’s Paradise 
Only 2 


| eas 


days from New York 


Sailings Twice Weekly 
From New York, Wed. 
and Sat 
Landing passengers directly 
at Hamilton Dock, avoiding 
delay and inconvenience of 
transfer by tender. Tickets 
ood on either Steamer, insur- 
ing unequalled express service, 
via New Palatial Twin-Screw Oil-burning 

Steamers. 


S. S. “Fort Victoria” and 
S. S. “Fort St. George” 


Each 14,000 Tons Displacement 
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Modern Hotels No Passports 
All Outdoor Sports 

including Golf (Two 18-Hole Courses), Tennis, 

| Sailing, Bathing, Horse Racing, Fishing, Rid- 

ing, Driving, Cycling, etc. 


ST. GEORGE HOTEL, St. Georges, Bermuda 


Finest Cuisine and Service, Tennis, Golf, 
Magnificent Tiled Swimming Pool. 


| 


West Indies 


Delightful Cruises to the Gems of the 
Caribbean Sea. 





For illustrated Booklets on Bermuda or St.George 
Hotel or West Indies write | 


_ FURNESS BERMUDA LINE | 
34 Whitehall St., New York 
or Any Local Tourist Agent 
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or Pleasure or Profit 


Every man has a hobby from which he derives 
either pos or profit—or both. Through a bet- 
job, more ly, more easily done, the man 
vhose hobby S working in w or soft metals 
can get more pleasure and more profit from work 


done on a 
Boice-Built Bench Machine 

The Pony Bench Machine shown here combines 
x machines in one: saw, sander, drill, grinder, 
polisher and buffer. It saws 14-inch stock with 
ase, and does mitering, dadoing, tenoning, etc. 
Easily driven by %4-h.p. or %4-h.p. motor. ice- 
Built machines are in use in thousands of shops, 
both industrial and private. 


An Excellent Gift for Man or Boy 
As a gift nothing could be more appreciated by 
he man or boy who likes to work with wood and 
coft metals. It will bring years of pleasure and 
profit to the recipient. 
Sold on a Positive Guarantee. Beery Boice-Built Machine is sold 
with a ten day trial money back guarantee 
The complete line of Boice- Built Bench Mochines includes 
| Band Saws, we, Lethes, a 
a he -y tj} yh 8 





Price without 
Chuck 
$3250 


LATHES 


9 to 18-inch Swing 


List price $115 and up ac- 
cording to size. hen 

ready to buy send for 
Lathe Catalog and prices, 


W.F.& John Barnes Co. 


1999 Ruby St., ROCKFORD, ILL. 


GEARS 


All HKinds-Small 


The most accurate made and prices 


Boice 


Pony Bench 
Mach ine 















mable. We carry a complete 
line of gears in stock or immediate 
shipment. Can also mete on 1 


gears of all kinds. Send us your in- 


Write for Catalogue 20 


CHICAGO STOCK GEAR WORKS 
105 South elerson Sreet__ Cncage 
SOUTH | BEND iD LATHES 


Quick Change Geog 

















- $241.00 

i" - v 288.00 

13” x 5’ - $54.00 

15°x6’ - 481.00 

16°x 8 - 498.00 

18"°x 10" - 1721.00 

21" x 12 1016.00 

How to 2" x14’ 1353.00 
Ren a Lathe South Bend Lathe Works 





421 Madison Street 







South Bend, Ind. 
New York Salesroom 
166 N. Centre St. 


= PIPE BENDERS 
Standard of the World 
Hand and Motor 
Operated 
14 Sizes of Machines 


What it costs to bend pipe 
» ber bend 


An 80 
For 0c Foetrata 
Join or 











1-inch pipe 5 cts 
2-inch pipe 10 cts 
4-inch pipe 25 cts 


Pipe Bending Machine Co. 
32 Pearl Street, Boston, Mass. 


Ice Making and Refrigerating 


Machinery 
Corliss & Poppet Valve Engines 


Bulletins sent upon request 


THE VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 


Experimental and Model Work 


Fine Instruments and Fine Machinery, 
Inventions Developed. 
Special Tvols, Dies, Gear Cutting, Ete. 


HENRY ZUHR, 489-93 Broome St., New York City 


It Will Pay You to Owna 
MONARCH Junior Lathe 


Hundreds of things, of metal or wood, for the shop, 
auto and home can be made wth a MONARC H 
Junior Lathe. This sturdy, small engine lathe, 
guaranteed to do work with 1/1000 of an inch accu- 
racy, was especially designed for inventors, experi- 
menters and small shop owners. It is easy to 
learn to operate—even beginners can’t jam it. 
Equipped 
with auto- 
matic safety 
devices. 


$245 


9” lathe—2% 
ft. bed—with 
bench legs 























SEND for Free catalog of MONARCH Lathes 
which are built up to 30" swing. 


THE MONARCH MACHINE TOOL CO. 


430 Oak Street IDNEY, Ohio 
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among those who didn’t know exactly what 
“prima facie’ means, and she was mentally 
spending our $2500. She gave me a most 
enthusiastic testimonial as a gentleman. I 
believe she has since reversed herself on this 
count. 

From her advance statements one gets the 
impression that Mrs. Y’s procedure is quite 
fixed. Once in the seance room, one learns 
differently. She uses the flowers always, as 
advertised, but she does not confine herself to 
them. She wears a vast ccilection of jew- 
elry, and more often thar not she places 
some of this among the cards—an enormous 
yellow bracelet being her favorite for such 
use. Under these circumstances, she says, the 
writings are apt to come in gold or silver; 
and she states that once, when the cards 
were laid momentarily on a mahogany table, 
they came in a mahogany tone. She is always 
eareful to make the reservation that she is 
talking about the color alone; that she 
doesn’t know what the writings really are. 

This interpolation of the jewelry into the 
ease is, of course, highly objectionable, since 
it relieves the medium of all necessity of 
knowing, or guessing, or forcing, the decision 
as to the color of the flowers to be used. 
Another unadvertised deviation has to do 
with her manipulation of the cards. Though 
she uses a “battery” more often than not, 
she often omits this feature; and she does 
many unorthodox things with the cards. She 
puts them to her own head, she parades 
about the room with cards in her right hand 
and her left extended ostentatiously, she sits 
at her table and fingers the cards and turns 
them over and fairly plays solitaire with 
them. Often she asked us to examine them 
for writing when they had been subject to no 
treatment which a rational psychic believer 
would regard as likely to produce writing 
upon them. At Bayside she threw a dozen 
or so cards into the nasturtium bed and in- 
sisted that they stay there till the end of the 
sitting, to see what they might develop. 
Twice she brought a blindfold with her and 
had us use it on her for a short time, on the 
allegation that it might help her to lose 
herself. 

Of the three really distinct messages which 
we received, and two of which we illustrate, 
two are iz “gold” and one in a red which is 
an extremely poor match for the nasturtiums 








|vation, but disposed of the inference. 


|}examination can determine, 





and phlox in use at the moment. More for 
the general interest of the thing than for 
any direct bearing it could have after our 
positive proof of substitution, we examined 
these cards under the microscope, with the 
assistance of Mr. L. R. Seidell of the New 
York Testing Laboratories. Mr. David N. 
Carvalho, the handwriting expert, had al- 
ready examined them under a_ten-power 
glass, and had noted that under this glass 
the fiber of the cards showed no disturb- 
ance where it was overlaid by the lines of 
the writing. On this ground he ‘suggested 
that the writing might have been done by a 
transfer process—gelatine or otherwise. 
High power magnification bore out the obser- 
The 
fiber of the cards is not in the least bit dis- 
turbed or marked, and most certainly no pen 
or other hard substance has ever been drawn 
across them. But the surface shows no trace 
of gelatine or other transfer substance, so 
that apparently the words were written or 
drawn with a soft instrument that would 
leave no mark. This, of course, means a 
brush. 

Two very different inks were used. Even 
under a magnification of close to a thousand 
diameters, the red lines show up as a deposit 
of fluid substance, perhaps even colloidal. 
Mr. Carvalho points out that this ink blurs 
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Type D—X\ A. ?. 
Cast iron frame. En- 
amel finish. Plain 
bearings. Grease 
cups. Can be furn- 
ished with tapered 
shaft, (34" to foot) 
large diameter .375". 


No. 3-GM —Strip- 
ped—ly H.P. Al- 
uminum frame, en- 
amel finish. Norma 
bearings. V entilated. 
Rotation—Clock- 
wise at extension end 











Type A Stripped— 
1/25 h. p. Cast iron 
frame, enamel finish. 
Babbit bearings wick 
oilfeed. Rotation— 
counter - clockwise at 
extension end. 
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We Go Straight to the Root 
of Your Motor Problem! 


DUMORE fractional h.p. 
motors, in all sizes up to 4 h.p. 
are being used more and more 
as standard equipment on elec- 
trically driven tools and appli- 
ances. This constantly increas- 
ing demand is proof of the quality 
of DUMORE motors. The 
use of a motor that you can de- 
pend on will help increase the 
sale of your own product. 








turers who have the problem 

of equipping electrically driv- 
en appliances with power units 
are invited to get in touch with 
our engineering department. 
This department is very well 
equipped and ready to help you 
work out the successful appli- 
cation of a power unit. 


] igtosee and manufac- 


Insure consumer good-will for your device by equipping it with a trouble- 
free power unit. We will gladly tell you if it is practical to use a DU- 
MORE motor if you will tell us your] problem. All we ask is that 
you study our motor and make any test you desire. If you write today 
our engineering department will be at work on your problem without 
delay. 


WISCONSIN ELECTRIC COMPANY 
4866 Sixteenth Street, Racine, Wisconsin 
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where two strokes cross, a sure sign that it | 


was fluid. The gold, however, under as low 
a power as twenty, shows distinct and beau- 
tiful metallie crystals. These, so far as visual 
seem to be actu- 
ally gold rather than bronze or brass. An 
extremely interesting observation is that here 
and there, on the red ecard, one finds isolated 
crystals of the gold. The gold message was 
obviously written first, and then the red one 
with the same brush, imperfectly cleaned. 
The extreme delicacy of psychic investigation 
is well illustrated here. In the absence of 
positive proof that the cards had been sub- 
stituted, the average psychic believer would 
regard this microscopic evidence as distinctly 
indicative of supernormal deposition of the 
lines of writing! 

Two of the cards which we do not illus- 
trate contain gold writing, underlying a leaf 
pattern in green. One message can be fairly 
easily made out: “Truth crushed to earth 
shall rise again,” with no signature. The 
other card, with more difficulty, can be seen 
to carry the signature “William T. Stead,” 






















Gears 


[N GIGANTIC paper mills 

or tiny phonograph mo- 
tors, you will find Formica 
used for silent shock absorb- 
ing gears and pinions. 
Formica is more durable than older non-metallic gear ma- 
terials. Moisture, steam, chemical fumes do not soften it, 
shorten its life, or cause it to change its shape or dimen- 
sions. It cuts like metal on ordinary tools. Perfect uni- 
formity makes accuracy and good workmanship certain. 
In many fields the use of Formica is expanding very rapidly. It is used for 
electrical insulation; for radio panels and winding tubes; for silent 
automotive timing gears; for pump valves; and in many other ways. 
Perhaps Formica Engineers can help you solve a difficult material problem. 
Replacement timing gears of Formica are sold by the Perfection Gear 
Company, Chicago, Ill. 


THE FORMICA INSULATION COMPANY 
4645 Spring Grove Avenue, Cincinnati, Ohio 
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Made from Anhydrous Redmanol Resins 
SHEETS me UBES RODS 
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a, ] without any message. The leaf pattern on ‘ 
both is quite foreign to the leaves of nastur- A POST | wr RD 
tium, phlox or aster, the only flowers in use Abate 
on this day; and the microscope makes it I 2INGS IT su 8) » “4 @) 8) 
look very much as though brushed on, like 
the writings. 
Mushing into Slate Creek The fifth eard, a picture of which is 
Mine. Copper River Dis- crowded out, carries in gold a message from 
trict, Alaska, U.S. A. Effie, with her signature : We who love 
, : you are doing all we can to establish this | 
truth.” This, I think, makes it fair to} 
criticize the messages, per se. In telling of 
the wonderful things which she does “when 
we aren't looking,” the medium gave us to 
understand that her messages were usually | f 
evidential ; that they applied to people in the | 
audience often strangers to her, that they | 
were recognized by these people, that the 
names and sometimes the very signatures of ' 
the communicators were verified, ete., ete. 1 
Nothing like this, it will be noted, occurred . 
in our presence. All five of our messages 
were platitudinous atrocities of the worst 
sort. There is nothing whatever in these 
texts to contradict the assumption that they | i 
How ey oO t n as a were prepared in advance. } 
To the Genth message a bit of romance s 
adheres. One of the medium’s affidavits : 
This Holt Caterpillar tractor, equipped with Gurney Bearings, is haul- —- = mg goes nag re in eae 
. yn when Mrs. snew him, and she informe: 
ing a 70,000 pound load 140 miles up the ice-bound river to the Slate us that she planned to look him up. When | c 
Creek Mine in the Copper River District, Alaska. Gurney bearings give the card i a — ——— — oS 
. —_ P o.8 was mue speculation, Sirs. raller 11s “ 
reliable and efficient service under severe conditions. salitiieees er pone pace Be ts her i 
statement of next morning, and was in-| F J 
Gurney engineers stand ready to assist you in the solution of your formed that he had died several months prev- MY ON LY $ > 2D for 50 : 
bearing problems. iously. We were inclined to question the SAL E SM, AN 
sequence of these incidents. 
The medium has made several public or I don’t want you to order a quan- 
semi-publie statements since returning to her tity of cigars until you try my com- 
GURNEY BALL BEARING CO. home, and in the eye of one who knows all plete line consisting of 7 brands put 
x the facets of the sittings and of our dealings up as illustrated above. If after a fair 
JAMESTOWN, N. Y. 402 CHANDLER ST. U.S. A. with Mrs. Y, these statements suffer severely. trial you feel that you did not receive 
Just as an instance, she is quoted as having at least ‘‘DOUBLE VALUE” I'll -. 
told her congregation that, on arrival at our | return your money in full. he, 
office for the first sitting, she was led into How I do it—I import my own a 
the presence of fifteen men smoking cigars, | tobacco in Cuba and maintain the brs 
and foreed to go through the seance in an largest cigar factory selling for cash, 
atmosphere laden with this smoke. The eliminating book-keeping, bad debts, F 
slender basis of fact for this yarn is that, etc., and sell my entire output direct 
while the group was gathering for the seance, to the consumer all charges prepaid. 
one gentleman was smoking a cigar. Mrs. I cannot afford to se!l more than 
Y asked me to stop him, and I did; after one trial Sample Case to a person. 
18215 which, the commencement of the sitting was MAILCHECK OR PAY THEPOSTMAN 
_—— ar ee eS eS delayed for twenty minutes or more, with 
the windows wide open for ventilation =-& 
————_—___—— - : - -————— throughout this interval. She also seeks to JAMES B.HALLIR 
make capital of the elaim that she w: as| 1°74 -1'76 E.W2T7TEST.NCY. . 
“forced,” by us, to undergo denudation and | ‘ 
: examination by a group of strange women. | - Y 
The fact, of course, is that we searched her 7 
only when she insisted, and should not have J 
pig searched her at all had she not insisted. She LEARN WATCHWORK JEWELRY WORK & 
r< ‘ L would do better to stick to facts. A fine trade commanding a Geek aad eae poe XN 
witcRoAs SEMINO € One more point, of some delicacy, must be services always in demand or you can ~ 
| Non-corrosive Unbreakable touched upon. In numerous other instances, cleat Sh Caeingee Ser youreals. £6 N 
“ee — chiael otect investigators who have brought evidence of BRADLEY INSTITUTE ~ 
PompTon IDelLego | | fraud against mediums have had their find- The greatest school for 
: TOUGH lings flung in their teeth, the retort being ey Al A 
A carbon Acid and rust always that the bare facts are correct, but li.. for our latest catalogue 
tool steel resisting |that the fraud which they imply was com- 
steel mitted by the investigators themselves. 
I am not drawing upon a disordered im- a, 
agination when I say that we shall be ex- Y 
posed to this charge; it has already been 5% 
ALLL 12. made, from several quarters. ‘Those who | mag 
Me AWK . tica make it, of course, labor under the disad-| LOOK HERE Len 
TRA ; wen-eneteting vantage of not having all the facts in their inst 
rt pene } = steel possession, and hence they are apt to single ONIT AA! Stas 
steel out as their culprit some one of the sitters wre, big 
who never handled the cards, and hence never lot | 
had opportunity to substitute. But what is , w 
ie. a little detail like that, when there is a | anth 
Iroquois’ Sp OhRas te medium to defend against charges? What pe 
yale yan. KE |f| matters it to these people that the substi- Femme 
— yf Fo) ve fect Steel tuter would have had to be in league with ZIN 
edge-holding a4 LZ or Every Purpose the medium, in order to synchronize his work St 
tool steel ta The great staff of | with her very dramatic behavior at the criti- = 
metallurgists of this | cal moment? What matters anything, save plea 
wen gue el te So that another medium has been area Sp 
the steel best suited and must be rehabilitated? ZIN 
ANE: MAY to your needs. | The Sctenriric AMERICAN had anticipated | cem 
s cial The steels referred this defense, however, and had done what 0 @ 
| Le to in this advertise- ss $ ‘ or 
non-corrosive fase ane elie a Geer | we could to meet it in advance. In the most MAN, rightin yourown home, in your subs 
ateck of the meny we |celebrated case where the charge of fraud Sid ood oe ae your 
P - - y jobat top pa. fund 
make. was turned against the investigators, much . arantee your money bac oP, you a 
For just what do was made of the fact, duly established, that nt wi : sean orn you are actually THE 
on Se eee a number of people in the confidence -of-the a ene & position paying at least $256 
Committee had had more or less free access "$250 a Month! wane 
| LUDLUM STEELS to the documents. We decided to avoid this men gennes ad etecsnges cnties Gee Sea Doey BOY 
SPECIAL STEELS “© SPECIAL PURPOSES error, at least. Accordingly, at no time be- pay Jobe at $60 to$ 0 $105 week open right mow! 1 Get | 
LUOLUM STEEL COMPANY eff WATERVLIET-N Y-U.S.A \f| fore or during the seances were any of the ready—start Eart 
ey ecards out of my immediate possession, save “Expert Draftsmen Wanted! mor! 
‘oreany machine, product or buildingcan be made 
when some of them were sent out to be = Deatiemanmustdraw theplans. Wy ped Nam 
trimmed, when the medium was actually boty big this opportunity ist Free books,find out Stre 
working with them, and when once or twice | 2 Cata write or F 
she herself handed them to Dr. Carrington a il Coyne School of Drafting City 
|f | to be examined, rather than to me. The 921 1-95. Ashland Ave. Chica 
| latter action was entirely outside the agreed- You 
L —— ———— 8) upon procedure, and could not have been an- 
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Charges Radi. and Auto Batteries 
at Home Over ig!)t for a Nickel 


For a friend who owns ai % | set or auto, what 
would be more appropriate chan a gift which 
would eliminate the inconvenience and ex- 
pense of taking his b tery to a service station 
every time it require. recharging? The 


Conw SEAL 


is such a gift, appropriately dressed up in a 
beautiful package. It charges any Auto, 
Radio or yo storage battery in the quickest, 
simplest and most efficient manner possible. 


mnects to any lamp _  socket—operates 
silently—requires no watching. Fully auto- 
matic in ration—absolutely safe. Beauti- 
fully finished in mahogany and gold. Un- 


qualifiedly guaranteed. Over 125,000 already 
in use. 


At all good dealers, $18.50 complete ($25.00 
in Canada)—no extras to buy. 
FREE: Ask your dealer or write direct for 


free copy of Homcharger list of broadcasting 
stations and GOLD SEAL bulletin. 


Gnsis 
on the GOLD SEAL 


It's your guarantee against 
substitution and appears 
on name-plate and package. 
charger is just as good. 





No other 





7 Automatic Electrical DevicesCo. 130 West Third St..Cincinnati.0. 
«Largest Manufacturers of Vibrating Rectifiers in the World 
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A Merry Christmas 
for that Boy of Yours! 


Your boy’s Christmas will be the happiest ever, | 
if you will send him THE BOYS’ MAGAZINE. It 
is a gift that lasts a whole year. This splendid 
magazine is chock full of just the kind of reading 
you want your boy to have. Clean, inspiring 
stories by the world’s best writers. Practical and 
instructive departments devoted to Radio, Mechan- 
ices, Electricity, Athletics, Physical Training, 
Stamp Collecting, Cartooning, etc., etc. Beautiful 
big pages with handsome covers in colors. A big 
lot of jokes and comic drawings. 

We give away $132.00 in Cash Prizes for the| 
best amateur short stories, drawings, cartoons, 
articles on radio, mechanics, electricity, etc. There 
is no reason why your boy should not win some of 
these Cash Prizes. These Prize Contests are con- 
tinuous and each issue of THE BOYS’ MAGA- 
ZINE gives full particulars regarding them. 

Subscribe for this great magazine for your boy 
or for some boy in whom you take a particular 
interest. It will mean for him a whole year of 
pleasure, entertainment and instruction. 

M4 For only $1.00 we will 
Special Offer! send THE BOYS’ MAGA- 
ZINE for a full year beginning with the big De- 
cember (Christmas) issue. We will send FREE 
to each subscriber a copy of our book “Fifty Ways 
for Boys to Earn Money.” We will also send the 
ubseriber a handsome Christmas gift card with 
our name as donor. (Satisfaction or money re- 
funded.) ae 
THE SCOTT F. REDFIELD CO., Inc., 

8256 Main St., Smethport, Pa. 

I enclose $1.00 for which enter the following 
e for a whole year’s subscription to THE 

YS’ MAGAZINE. Send him his first copy of 
THE BOYS’ MAGAZINE, a Christmas gift card 
and a copy of your book, “Fifty Ways for Boys to 
Earn Money,” all to reach him on Christmas 
morning. 
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ticipated; hence, could not have been taken 
advantage of. I can, therefore, state with- 
out reserve that if substitution were prac- 
ticed by anybody other than the medium, it 
was I and I alone, who had the opportunity. 
That I did have the opportunity goes with- 
out saying; the cards were entirely in my 
custody between and after the seances. We 
feel that in thus narrowing the possibilities 
of fraud on our own part, we meet the issue 
more effectively than by any effort to sur- 
round the eards with a system of checking 
up designed to prevent any tampering with 
them. It should be simpler to establish that 
I did not tamper with them, than to estab- 
lish the effectiveness of any such system. It 
will now be clear why the first person 
singular has been employed throughout this 
narrative to such an otherwise indefensible 
extent, and why the story revolves so largely 
about my own movements. Incidentally, if 
anybody is prepared to believe that I did 
fake the ecards in any way, I don’t see that 
there is anything I ean do about it, and I 
am very certain that there is nothing I want 
to do about it. I simply present the issue 
here, so that there can be no mistake about 


| When the ribs and fly- 


it. The ecards were substituted; and if the} 


medium didn’t do this, necessarily it was I 
who did. 

Our Committee is under no uncertainty as 
to who did it, and I ean conelude this story 
no better than by quoting the findings of the 
sub-Committee whieh examined Mrs. Y’s 
mediumship. This sub-Committee, consisting 
of Drs. Prince and Carrington, reports: 

“Mrs. Y came before the Committee to 
produce ‘independent writing’ on cards sup- 
plied by the Committee. This she has failed 
to do. All writings obtained have been on 
eards brought into the seance by her and 
substituted by her for the Committee’s cards. 
The Committee, therefore, rules that she has 
produced no genuine objective psychie phe- 
nomena, and that her claims to their further 
attention and to the SCIENTIFIC AMERICAN 
award stand vacated.” 


Making Sport a Science 
(Continued from page 398) 

punch of any given power chosen by himself. 
The observer determines the power of the 
punch from the reading of a pointer connec- 
ted with a spiral spring, after which the 
candidate is expected to perform further 
punches with as nearly as possible the same 
intensity, differences between readings indi- 
eating the degree of unifo: .nity. 

Still another apparatus, which is shown in 
our lower right-hand corner, investigates the 
sense of touch and rhythm in the case of 
oarsmen. The observer, seated to the right, 
indicates by means of a key a given rhythm, 
which the candidate is asked to imitate or 
retain as far as possible. The two series of 
readings, that of the observer and candidate, 
respectively, are recorded on a drum so as to 
enable any divergencies to be exactly deter- 
mined. 

Our lower left-hand view shows the experi- 
mental arrangement for testing will power in 
connection with sporting activities, individ- 
ual courage being the particular quality 
The candidate is asked to hold in 
his hand a metal ball into which the experi- 
menter is able unawares to pour hot water. 


Persons easily frightened and devoid of en- | AMERICAN OPEN HEARTH STEEL 


ergy and courage let go most rapidly, with 
all the symptoms of extreme fright. The ap- 
paratus is arranged for locking partly or'| 
entirely the supply of hot water to the ball, | 
so that it may be kept cold or lukewarm, as| 
desired. 


The Science of Distribution 
(Continued from page 404) 
was well based, but as affecting whole in- 
dustries, the opposit: was the rule. 

One striking observation about profits, as 
shown by the Commission’s figures, is that, 
generally speaking, they follow the trend of 
the price of raw materials in an inverse 
ratio. When the farmer gets high prices for 
his corn, the profit of the corn flakes manu- 
facturer is low; when the farmer sells 
cheaply, profits to the manufacturer of fin- 
ished products increases. This appears to be 
so because such items as cost of manufac- 
ture, selling, transportation, overhead, taxes 
and the like, which enter in the final selling 
price of an article are pretty well fixed. 
These costs have shown a steady upward 
trend (especially taxes, transpo-tation and 
the cost of manufacture), and to a certain 
extent are beyond control. The great army 
of men and women engaged in the business 
of manufacture, distribution and selling are 
assured a fairly constant return for effort 








invested, while the farmer, who contributes 


wheel of this big ma- 
chine cracked across, the 
necessary repairs were 
made by electric weld- 
ing in three hours actual 
time. 
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The needle that knits metals 


There was a time when a 
broken wheel would tie up a 
big plant for days. 


Now electric welding tools 
literally knit together the jag- 


One of the interesting 
departments of the 
GeneralElectricCom- 
pany’s works at Sche- 
nectady is the School 
of Electric Welding, 
to which any manu- 
facturer may send 
men for instruction. 


ged edges of metals and in- 
Sure uninterrupted produc- 
tion. That means steady 
wages, Steady profits, and a 
lower price to the consumer. 


GENERAL ELECTRIC 








American Bessemer Steel 
Keystone Copper Steel 


KEYSTONE 











Black and Galvanize 


Keystone Copper ST£E1 is an alloy made by the addi- 
tion of a certain percentage of Copper to well made 
Steel, thereby increasing its lasting and rust-resisting 
qualities under actual service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding, gutters, spouting, 
and all exposed sheet metal work. Send for booklet 
giving results of actual service tests. 
We manufacture Sheet and Tin Mill products for all pur- 
ses— Black Sheets, Galvanized Sheets, Corrugated 
Bheets, Formed Roofing and Siding Products, Culvert 
and Flume Stock, Special Sheets for Stamping, Electrical 
Sheets, Automobile Sheets, Tin and Terne Plates, Etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 
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There is no Power “Problem” 
with Bessemers 

Industries that demand a source of 
power free from costly shutdowns are 
more and more frequently specifying 
Bessemer Oil Engines. 

Fuel shortages due to strikes, or 
embargoes, never bother Bessemers. 
Fuel oil is plentiful and economical. 
Shutdowns for repairs are practically 
eliminated and the operating effi- 
ciency of Bessemer Oil Engines in- 
sures you against power troubles and 
worries, and effects numerous worth- 
while economies. 

Ourengineerswillgladly goover your 
needs and advise you frankly whether 
Bessemers can serve you economi- 
cally. Write for complete catalog. 


THE BESSEMER GAS ENGINE CO. 


14 York Street 
Grove City, Pa. 


BESSEMER 
OIL ENGINES 


> 


15 TO 180°jeR) HORSEPOWT: 
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| New High Power Ultralens 


MICROSCOPE 


At last the microscope is within the reach of all who wish 

to study, observe, and experiment with the vast world of 
| minute objects that are invisible to the naked eye. 
| markable scientific discovery has reduced the cost of 
| manufacturing high power microscopes from $50 or $60 
For this small sum we offer 


to slightly less than $5. 


A re- 


2 


| Ultralens scopes that have enormous magnification and for Complete Outfit, 
| perfect definition. 


Ultralens. 


owners of 


training is 


Ultralens 


Dept. 102 








teed against imperfections. 
gives an idea of common objects when viewed thru the 


for only $5. 


A Splendid Christmas Gift 


No present will be more appreciated than an 
type MS-I1. 
useful and highly instructive. 
lens now on coupon at the right. 


Scientific Apparatus Corp. 


Under Ultralens MS-11, 
unseen plant cells and bac- 
teria in dirty water appear 
as living things that move 
and reproduce. The study 
of these tiny objects is as fas- 
cinating as it is instructive. 

Ultralens Microscope 
MS-11 is a marvel of sim- 


plicity. Handsomely fin- 
ished, compact, and ac- 
curate in focus. Stage, 


knob and mirror casing are 
of black moulded bakelite. 
Brass parts nickeled. Die- 
cast enamelled horseshoe 
base. Asolidly constructed 
instrument that is guaran- 
The illustration at the right 


A 225 diam. objective is standard equipment. 


Extra objectives of 125 and 325 diams. can be had by 


the Ultralens Microscope for $1 each. 


Easy to Use 


at Home, in the Field, or in the Scientific Laboratory 
Anyone can use this remarkable microscope. 


Technical 
not necessary, but students and professors in 


science will find the Ultralens invaluable in their work. 
Each instrument is shipped in bakelite case and comes with 
a complete outfit for performing numberless experiments. 
Full instructions are furnished so you can begin your ob- 
servations within 10 minutes after you have received your 
microscope. 


One-Twelfth Usual Cost! 


Our aim has been to popularize the high power micro- 
scope by bringing within the reach of all. 
ized this ambition and offer you the Ultralens Type MS-11 

[~ 


ORDER HERE 
or Write for FREE Book 
Dept. 102, Milton, Pa. | 


We have real- 


It is at once interesting, 
Order your Ultra- 


do all you claim. 


| 

I 

| 

| 

| ments 

| 
Milton, Pa. | N 
[ A 


Address 








Scientific Apparatus Corp. 


Please send to me, fully prepaid, the complete Ultra- | 
lens Microscope MS-I1 including full outfit for experi- 
l enclose $5. You guarantee the instrument to | 


sent fully prepaid 


Magnifies 225 Diameters or 50,625 
Times Surface Area! 





Foot of Fly 





Stinger of Mosquito 








fashion 





Mr. Bird, invited by Conan Doyle 
to assume the role of Sherlock 
Holmes, 
psychics of London, Paris, Ber- 
lin and the leading mediums of 
the United States. 
takes you into all these seance 
chambers and in his pleasing, 
entertaining style describes the 
happenings. 


fraudulent and what is genuine. 


Published by SCIENTIFIC AMERICAN PUB. CO. 


Please send 
to separate addresses is desired. 


SS ee 


has investigated the 


His book 


And in scientific 


it shows you what is 
closed. 


Scientific American Pub. Co., Munn & Co., 
233 Broadway, New York 
copies “My Psychic Adventures” at $1.65 each. 


With Xmas time here, 
Psychic Adventures’”’ 
an ideal gift for your friends who 
are following the psychic events. 
Bound in green and gold, it offers 
a happy present and an enter- 
taining diversion. 
copies on coupon below. 
sired we will send book direct 
with your Christmas card en- 


“My PSYCHIC ADVENTURES” 


By J. Malcolm Bird, Associate Editor, Scientific American 


se My 
will make 


Order your 
If de- 


Please instruct if mailing 
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| grown, 


| cies : 


most of the real value of the product, en- 
gages in a desperate sort of gamble in values, 
in which he is often loser. 

The fact is, we have outgrown our whole! 
system. We are still doing business by the | 
methods of our grandfathers—the system of 





barter. This worked fairly well when deal- 
ings were between individuals, but today | 
these methods are wasteful and extrava- 
| gant. 


In many instances, also, the machinery 


'for handling agricultural products is woe- | 


fully inadequate. The Commission found, for | 
instance, that the wholesale district in Chi- | 
cago was crowded into one narrow street and 
located without any regard to railroad and 
shipping terminals. It frequently happened 
that goods were laboriously earted to this 
wholesale market from a railroad terminal, 


sold, and then carted back over the same 
route and reshipped on the same line. Of 
course, the consumer paid for this. Happily, 


this district is now being abolished. 

In New York, however, is a_ situation 
hardly any better, and with little or no hope 
for immediate improvement. Few railroads 
have terminal facilities in the actual city 
and most of the farm produce which comes 
in is brought to the docks by lighter and 
sold at auction on the docks. 
have grown some strange practices, which to 


the layman seem almost inexplainable. For 
instance, boxed apples, to reach the most 
favorable market, must have New York Cen- 


tral delivery, while barreled apples must 
come in by the Erie. One result is that if a 
buyer wishes both boxed and barreled apples 
he has to buy at two docks some distance 
apart and pay two delivery charges. 

Such a condition of affairs, it would ap- 
pear, is not exceptional the country over. A 
few lerge cities have taken steps to modern- 
ize their marketing and distribution facilities, 
but outgrown methods still add millions to 
our bill for necessities. 

Another evil which the Commission finds 
of great importance is the growing tendency 
on the part of manufacturers of food and 
other products to extend the scope of their 
activities beyond the field of manufacture 
and to engage in distribution. A few 
ago the manufacturer dealt only with the 
wholesaler, who attended to the distribution | 
of his products. Today the manufacturer 
deals’ directly with the public, with the re- 
sult that economy in distribution is forgotten. 
The aim is rather to secure as large a dis- 
tribution as possible. 

The famous orchards of the East, which 
once furnished most of our fruit, have been 
neglected and have fallen into disuse, because 
Western iruit growers have been more ener- 


getic in creating a market for their product. | 
| Western apples are preferred in New Jersey | 
| to the home product, 


although Jersey apples 
are far superior in flavor. 
|are sold in Oregon, where better prunes are 

because of well advertised excellen- 
ar.d Oregon prunes are sold in Cali- 


fornia for the same reason. It is one of the 


strange phenomena of this age of advertising | 


that products which have been carted half 
way around the world are often preferred to 
better ones which may be had right at hand. 

We might go on almost indefinitely point- 
ing out specifically just what is 
our system of distribution. The truth is that 
many things are wrong. Some of them are so 
obviously wrong that they will undoubtedly 
be corrected. But the whole picture pre- 
sented by this report is that of a mad 
scramble for materials and markets in which 
many groups, of which have opposite 
interests, are engaged. It is a case of every 
man for himself and charge it to the con- 
sumer. 

Plainly, some directing influence is needed, | 
but it is also quite plain that the whole sys- | 
tem is in such a state of experimentation 
that it would be difficult to say just what 
ought or ought not be done. Many of our} 
newest institutions for distribution, although 
they have achieved great financial success, 
apparently are chiefly valuable as experi- 
ments. Department stores, chain stores, city 
markets, cooperative markets and li_e insfi- 


some 


| tutions each have points of merit, but their 


effect on the problem of efficient distribution 
as a whole is doubtful. 

Department stores, for instance, undoubt- | 
edly effect great economy by the grouping | 
of many stores under one roof and one man- 
agement. But the very size of the institution 
makes it necessary to draw its custom from | 
a wide territory. The expense of advertising | 
to draw this widely scattered trade, and the 
expense of serving these customers pretty | 
nearly balance the advantage gained. 


Out of this | 


years | 


California prunes | 


wrong with | 


|639 worth of farm products were 


|farmer a fairer price, 
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vidual stores throughout the territory served 
and has cut out all but the most essentia! 
services. It is found that no really grea: 
‘ economy in operation of the individual store 
is obtained, excepting at the expense of serv 
ice. An interesting development in the chai: 
store idea, however, is the growing tendency 
on the part of the operators of such stores t: 
| assume the réles of manufacturer, wholesale: 
| and jobber. More and more they are engag 
| ing in the manufacture of their own goods 
selling under their own trademark. If this 
idea is carried to its logical conclusion, it 
| may have an important effect. 

| The chief defect in the retail store, it ap 
pears, is that there are too many of them 
There is a grocery store in this country fo1 
every 72.6 families. This leads to expensiv: 
competition between rival stores in the mat 
ter of service, furnishings, etc., and is th: 
direct cause of a frightfully large percentag: 
of failures among grocers. The grocery is a: 
extreme example of this evil, but other line: 
are overcrowded, also. For every 602.7 fam 
ilies there is a men’s furnishings store, for 
every 171.6 families a shoe store, for every 
691.5 families a dry goods store, and for 
every 657.5 families a hardware store. 

When it is considered that the large: 
stores each serve thousands of families, it is 
| difficult to see how the smaller stores can 
subsist on the patronage left to them. As a 
matter of fact, they don’t subsist; hundreds 
of failures annually help to widen the gap 
between producer and consumer. For the 
loss occasioned by every failure somebody 
must pay—and you may be sure it isn’t any 
body who is able to pass the charge along 
The consumer pays, here as always. 

The municipal market has been widely 
heralded as the instrument which would 
finally bring the producer and consumer to 
gether on common ground, eliminating all of 
the middlemen and allowing both parties t 
| profit by their mutual exchange. From the 
standpoint of both producer and consumer 
the city market is a failure. The producer 
|usually does not care to turn retailer, and 
| when he does, he demands a premium over 
market price for his goods because they are 
“fresh from the farm.” The truth is that in 
| nearly every city where there are municipal 
market places, the stands are occupied, not 
| by farmers, but by speculators, either openly 
|or through some subterfuge. The final argu 
| ment against the city market is that, even if 
| the idea were practical, and all of the avail 
|able gardening space within hauling radius 
of our large cities was intensively cultivated 
to supply these markets, they could supply 
| only a fraction of the foodstuffs consumed in 
| these cities. New York City is unusually 
well situated as to the proximity of great 
areas suitable for gardening, and yet it woul: 
| be possible to raise only about five per cent 
of the vegetables used in the city on this 
land. As a matter of fact, the portion of th 
city’s vegetables and food which comes from 
this source is a negligible portion of one 
per cent. 

The Commission considers that one of the 
|really promising experiments looking toward 
the more efficient distribution of essential 
commodities is the farmers’ cooperative 








| 


| movement which is sweeping the country. A 


whole chapter of the report is devoted to 
this topic. Statistics compiled by the Bureau 
of the Census show that in 1919, $721,983, 
sold 
through cooperative organizations of farmers 
and that 7.9 per cent of all the farms in th« 
country made sales through such organiza 
tions. Purchases through the same organiza 
tions in 1919 were $84, 615,669. No accurat« 
| figures are available since that date, but it is 
safe to say these probably have been more 


| than doubled since then. 


The chief hope in these organizations is 
that they are centralizing, taking over func 
tions of distribution which heretofore hav« 
been intrusted to speculators. They sort and 
grade their products before sending them to 
market and thus are making long strides 
toward standardization of farm products. By 
owning or controlling storage facilities they 
prevent dumping of large quantities of a 
product on the market at one time, a prac 
tice to be commended because it assures the 
saves the consumer 
from extremely high prices by spreading out 
over the year the process of distribution, and 
takes away one of the chief assets of the 
gambler in foods. 

The conclusions drawn in the report are 
general, rather than specific, as we have sug- 
gested. The chief value of the document lies, 
however, not in the conclusions, but in the 
facts which it presents. It has given us 


The chain store has gone to the other ex-| something to think about and, for the first 
treme and has scattered a number of indi-| time, a sound basis for action. 
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In every case the general subject should be sought, rather than the supposed specific title of an article; the article may not be in 
of what it is about, so that it may the more readily be found by one seeking references to its subject matter. 
Machine Tools,” “Machines for Special Purposes,” ‘Tools,’ 
for a doubtful entry with much greater ease than can the entire alphabet. 


SCIENTIFIC AMERICAN 


INDEX TO VOLUME 129 


Lack of space makes it impossible to give many cross-references, or to enter a given reference in more than one place. Each article is therefore entered where it is believed it will be most easily found. 


’ ete., under which many items will be found whose location otherwise would be very puzzling. 
The individual articles on the chemistry and motor truck pages are indexed separately ; the short notes comprising the columns 


dexed under its specific title at all, 
We call special attention to the classifications ‘“‘Household Appliances,” 


hese groups may be examined item by item 


447 


but may be entered under a statement 
“Machines and 


of text on the advertising pages appear only under their column headings. The asterisk (*) indicates that the article in question is illustrated. 








A 

AGRICULTURE (including ANIMAL 
INDUSTRY). See also PLANTS. 
— fibers, Protective agent 
or 
Basic slag as a fertilizer 

Cabbage by natural selection, 
. 





MOIR © v6 tits 0 d0<c0si-ce 97 
Churning temperature......... 365 
Corn is king, Where.......... *22 
GD SED 5. ainined dabeocadac *2 
Cream-of-milk sugar from 

a Re Ere are o 


Dahlia sugar 
Draining with gasoline........ 
Fish as food and fertilizer.... 
Hemp from flax, Differentiat- 

WE Cn 6 Fu heeded tact nie beaten 
Hulls, Utilizing oat and peanut 47 

wn-mower, Compact *340 
Lawns by the yard, Shop-made *31 
Oil seed from Gold Coast, New 121 





Plow, Exploding ............. *415 
Plows, Rotary .......... *245, *411 
Proving grounds, U. S........ *10 


Seed drill 
Sowing by hand, Machine for.*245 


Sugar-cane waste, Novel use 
MD” ctissakastebucdetesviss *241 
Pe CONE. 6 ccscccccccscotce 191 
Tractors. See MOTOR TRUCKS 
AND ———. 
Women on the farm.......... 
AIR CONDITIONING, \ VENTILA. 
TION, ETC 
Air we breathe............... *408 
Old air better than new....... *101 
Schooiroom ventilation........ 153 
ANATOMY AND PHYSIOLOGY. 
Ear, Sensitivity of the........ 93 
High temperatures, Physiologi- 
eye erat 407 
ANIMALS. 
Bird, Loudest-voiced.......... 97 
Hospital, Animal............. *318 
Imprints, Identifying by...... 399 
Natural history notes......... 238 
ARCHAEOLOGY. 
ee F *409 
BEY (a5 Gand éphedins bucet be cad 289 
0 ree *38 
Ur of the Chaldees............ *113 


ARCHITECTURE. 
CONSTRUCTION. 
ART —— and laws of vision 385 
ASTRONO 
y mone - and the stars.. 264 
Heat from the stars........... 122 
Heavens month by month, 

48, 122, 192, 264, 344, 410 
a 344, 410 
Solar eclipse of September 10th 192 
— radiometers and plan- 

ry radiation 
ATOMIC "PHYSICS. 
Atoms, Compressibility and size 


See BUILDING 


OP Nedidsamiintaledaceeesee 
Ahem, WHER Gi. ccccvcccese *308 | 
Einstein theory and atom..... 237 
Helium atom and quantum 

GE Wivessscuarnéterecees 
a mechanism in the 

Rita gedtwhs6steusbttes 33 
AU TOMOBILES. 
Accident prevention .......... 228 
Airplane flivver .............. *173 
Automobiles and near-automo- 


biles 
Body, Non-metallic 





Cooler cars in hot weather.... 414 
Crank cases, Corrosion of..... 24 
Feeding the engine........... *338 
Gas and oil on the fly......... *173 
German motorist’s S. O. S.... 91 
High-pressure lubrication... ...*262 
Kerosene carbureter, Self-con- 
rere rr 
Legless, Motor for the........ *173 
Lighting. See separate heading. 
WORE 6450 tins dn 5essee maces 352, 424 
Oiling system demonstration... *416 


Pressures, For learning engine.*115 


Race track on factory roof... .*235 
MEE EDS bbwccctscccare *343 
Sixteen tests in one........... *162 
Springs, Novel.....*260, *411, *417 
Statistics for 1923.. ace ae 


Steam car, Return to. 
Steering, Double-lever. . 
Stream-lined car 





Taxi, Most famous............ 194 
Three wheels versus four...... *386 
Touring home, Motor.........*193 
Wind-power automobile....... *171 
AUTOMOBILE ACCESSORIES. 
Bee GR ices ess vevcsiecsese *253 
Bell motometer ...........:; *341 
Bumper, Bumping the......... *397 
Carburetor air, Stabilizing.... *44 
Coiled-spring motor cushion.. .*342 
Cylinder hone, Automatic..... *260 
OS phcincnd onibstcone *45 
Fender, Automatic safety..... *416 
Flashlight goggles ........... *340 
Garage man, Clever contriv- 
GD BE Sins hod dee 000 *335 
Gaskets for the piston 
Gas signal, Audible....... 
Gas-tank filling plug...... 


Gloved hand, Flashing 
Grease-gun, One-hand......... 





Grip for steering wheel, Cling- 
OU Re Atedesd cadeusedsdceccee *46 
License plates, Permanent 189 
3 eae *339 
Luggage carrier ............- *417 
Pump operated from rear- 
CN idibd cdnceciececees *190 
Radiatcr cap, Safety.......... *261 
Radiator, Filling the.......... *189 
Radiator fins, Straightening. ..*187 
Shock absorber, Another...... *341 


Signalling window for ee 


GATS ccccccs *188 


eee eee een eeene 





as “pein Something new 
PE ESO eS *11"” 
Tire chains, Better........... *11%) 
Tire inflation, Accurate....... *190 
Ss GD 6 obs b65.0%00cne8 123 

Tires from reclaimed rubber, 
ME Cine kn0budkeccea ed 25 
Tires, Small wheels and large. 49 


Vaporization on a large scale, 


DE dntenctscmddon seas *187 

Watch on steering wheel...... *262 
AUTOMOBILE LIGHTING. 

Driving light, Adjustable...... *416 
GE: nh dba dnareddkeudeas 259, *320 
Headlight focussing problems. .*262 
BME dab a6 0005'446 bond aewd 405 
Lights but no glare, Bright. ..*259 


AVIATION 
Balloon without top-valve, Free 242 
*9 


Beacon for aviators........... 
Bomber to higher altitudes, 
| ae: *396 
Concrete aero sheds........... *35 
Crewless airplanes ........... 228 
High - altitude tests on the 
GONE kc a ciednatees cnaneed *401 
Instruments, Types * aaa 247 
“Langley.” Airplane carrier.. 742 
Laws, Demand for air........ 594 
Men who fly, With the.. .*226, *326 
Observer, Dummy aircraft..... *111 
Ocean travel by combined 


steamship and airplane...*5, 16 


Safe, Making airplane travel.. 12 
Sea power vs. air power...... *313 
Wind tunnel, Giant........... *88, 
Wind tunnel, Midget.......... *333 
“ZR-1” sails over New York.. 310 
B 
BACTERIOLOGY. See MEDICINE, 
BIOLOGY. 
BIOGRAPHY, INCLUDING OBIT- 
UARIES. 
Dewar, Sir James............. 18 
Steinmetz, Charles Proteus.... 381 
Walcott, Charles D............ *407 
BIOLOGY. 
Bio-chemical engineering. .... . 121 
Evolution, Organic............ 252 
Germs, Friendly .............. 185 
Internal secretions and general 
ED nileuitibsd os'0a09 406-002 116 
Microbes, Mincing ........... 175 
Physical basis of life.......... 41 
BRIDGES AND TUNNELS. 


Bridge removed intact, 150-ton.*103 
Bridge tells its troubles, When. *24 
Bridges built in dead of winter*403 
Colorado's tunnel under Rockies*406 
Drawbridge that slides diag- 

onally ° 


Golden Gate, To bridge the.... 229 
Hudson River bridge and War 
DOOR 0 0 oc thhsetenssee 
Jersey Central lift bridge..... *315 
Subaqueous tunnel, ae. - .*412 
Ventilating existing tunnel... .*167 


BUILDING CONSTRUCTION 
Abrasives in cutting building 

stone 4 

Carpentry, Camouflage and.... 


Cathedral by compressed air, 
ET I wcascecrescssepecs *328 
Cement slabs in place of lum- 
DF 6 Swhhe ns henndcdeesececcas *93 
Concrete, Reaching upward 
WED. o:0dé-otiretedissévansb ace 52 
Concrete shells for concrete | 
errr *405 
—* Accident-proof side- 


Grandstand of steel, Portable. oaol 
Hollow-tile walls, Strength of. 417 


House, Features of properly 
SENET cntncenioscséccs *77 
House-moving by ferry........ *245 
Lime set quickly, How to make = 
Limestone, Fatigue tests of. 323 
Obelisk raising, How done. #97 
Panes, Double window........ 191 


Roofing materials, Fire tests of 342 
Roof workers, One-man rail- 
* 


CG bei eeaneeaddedda on 59 
Sandstone, Process for conserv- 
DRY dist win bkonds 5éagtusesdes« 47 
Steeple with motor, Pulling 
GE snneeccnescccauntvess ne 
Stone from castor-bean refuse, 
EY ct canine tdevos<¥eus 121 
Stucco investigation........... 240 
Sulfite liquor for building pur- 
POGGE ov cusichésiwencccvesis 191 
Swimming pool, Largest...... *403 
Washington monument, Under- 
SUE GRO occccscccccesece *3 
Waterproofing materials for 
stone, Colorless ............ 342 
Weathering tests of stone..... 169 
Wembley Park stadium....... *248 
BUSINESS. See INDUSTRY AND 
TRADE. 


Cc 


CANALS. See HARBORS AND DOCKS. 
CEMENTS AND CONCRETE. 
Building construction, Concrete 


Mii nisven ce tseecanns *93, *252, *405 
Applications, Unusual......... *35 
Concrete in the making....... *104 

CERAMICS, GLASS, ETC. 
Catalysis in glass making..... 191 
Dishes to solve their secrets, 

SE ch ckcceecccccccces *240 

Footballs, Glass for........... 187 
CHEMISTRY. (So far as possible, 


items in this field are more 
specifically indexed; search 
should be made for headings 
such as PAINTS AND VAR- 
NISHES, PAPER AND PULP, 


ete.) 
Ammonia data ........++++0++ 115 





Atomic physics. See separate 


heading. 
Booze powders, Fake.......... 365 
Carbon black by electrical 
ee ae Pere 
Catalysts, X-Rays to activate.. 47 
Court order, Chemistry by..... 251 
Graphite, Chemicals from..... 364 
Hafnium, new element........ 47 
Hydrogen, Liquefying and 
TOE. ccastabinasacrsedess *106 
Nitrates in South Africa...... 191 
Nitrogen through liquids, Dif- 
DOG OE cncamideccssbideas 
Oxygen as an explosive, Liquid*169 
SS. MED wiwaknsscb0asd0cs 41 
Potash discovery ...........+. 363 


Refrigerators, Chemical sponge 
SE otah Migs wad > va06s ode Gabi *45 

Service of the -' -ist, 

4 ‘, 191, 363, 438 
_is with the*101 

electric fur- 


Spectroscope, A’ 
Sulfate of lead 

nace 
Sulfur dioxide from sulfates... 
Sulfur from gas, Removing... 
Sulfuric acid and caustic soda 

from sodium sulfate 


See FUELS. 

CORRESPONDENCE page..... 55, 124 

CRIME AND PREVENTION. 
Banks, Protecting our great... 
Burglar, Trapping the........ 
Criminology at work, Practical*232 
Disputed documents, Drama of.*302 
Fire and fraud, With......... *382 
Gambler, Inventor and the gay.*150 


Invention and the “grifter”... *78 
D 
DAMS. See WATER POWER AND SUP- 
PLY. 
DISTRIBUTION, Science of....... #404 | 


DRAFTING. 
Blueprint drier, Thermostatic. 45 
Draftsman’s tools in one, Four. *120 
Ruler for curves, Flexible..... *120 
T-square that stays put....... *414 
DYES AND DYEING. See CHEM- 
ISTRY ; TEXTILES. 


E 
same ~~ See INDUSTRY AND 


EDUCATION, Notable venture in. 12 
ELECTRICITY. 


Alternating current wave 
forms, Recdédrding........... *405 
Cadmium-gallium lamp........ 250 
Carrier-current, Long distance 
DE OEE nc ca utes ccccsens 41 
Charging set for batteries..... *43 
Condenser, Giant ............ *118 
Dry gas, Electricity from...... 121 
Earth’s electric and magnetic 
BED. ‘HeSbssecavencesevcesns 413 
Fuse, Renewable coil.......... *417 
Incandescent light, Edison’s 
EE §.5060002<tcndsieteeanse 
Insulating properties, Measur- 
BD cccccceccatctsecsvecesse 415 
Lamp thefts, To prevent...... 401 
Lightning, Make-believe....... *254 
Magnetic assaying ........... *339 
Million volts, Tested for a..... *401 
Notes..... 59, 60, 134, 196, 278, 371 
Ohm’s law at high field 
GND wacececccccceseces 120 
Oscillator at low pressures, 
Short-wave .........sssee0% 59 
Oscillograph, Cathode-ray..... *194 
Power station, Hell Gate...... *161 
Recharger, Foolproof.......... *321 
Sulfation of battery plates, 

Oe rare 414 
Transformer oils ............. 342 
Voltmeter and ammeter, Com- 

wee ceteebebssenceveeee *43 

res, cating defective..... *44 

ENGINEERIN 
Bureau of Standards, Work of. a 
Circular slide-rule.............*338 


Civil engineering notes, 
62, 273, 352, 424 
Digest, Scientific American, 

273, 352, 424 
Drying process, New.......... 363 
Laboratories, Riverbank....... #154 

Mechanical engineering notes, 
61, 127, 277, 357, 430 
Packing, Clever job of continu- ae 


Politics in engincerine........ 158 

Underwriters’ label, Behind the*234 
EXPLORATION. See GEOGRAPHY. 
EXPRESS company equipment.... 235 


F 


FIRE AND FIRE PREVENTION. 
Intensity and duration of fire.. 24 
Oil-tank fires with water, Put- 


TD GU case csccinscccvecess *103 
Trucks, Fire department sup- 

MD 6teed0000 beene toes 00-0006 *193 
FISH nets, Preservation eer 121 
FOOD. 

BP GRAIRONG  6.0.0.0:5.06 0.05 28000 225 
Calories, Something about. . 184 
— every second, Dressing an 
Comestibles, Some curious..... *224 
Edible gelatin, Research on... 119 
Eggs in bulk with minimum 

breakage, Handling......... 263 

Egg substance, Artificial...... 121 
Fish as food and fertilizer. ...*336 


Food poisoning, Prevention of 364 
Gelatine to eat and for glue... 387 
Maple sugar industry.......... *176 
Milk producers ard users, a 
nation of 
Vitamine bread .........- eoce 





FORESTS AND FOREST PROD- 
UCTS 


Adirondack forest preserve 
GED” dp cduntsnten dtc 311 
Boxes for special purposes, 
SE. ccnasepecccenvccebes Be 
ee. PT eer 
Famine, Thoughts on threatened 289 
Fertilizing forest land......... 
Forests and fertility.......... $29 
Hosiery, Standard boxes for... 248 
Logging and safety code...... 414 
Squeezing softwood to make it 
EE 6606. 3cip nee ssceur *319 
Stain for woodwork, Durable... 121 


Stave trade in foreign countries 335 


Teredo-resistant wood......... *31. 
Timber famine, World........ 158 


Trees and climate............. 
Wood, Artificial . 
Wood for lead pencils 
Wood poles’ for transmission 





SE Nod deeeekssens 600660 06% 3 
a shrinks, When.......... *250 
FUEL 
, Industrial products 
BD | ado nine 6900206.0200000 47 
Benzol process, New.......... 363 


Coal annually, saving 160,000,- 


GRP SID Goiindiedcccccccncess 85 
Future, Fuel of the........... *384 
“Wet DORE .décsicccceceses 401 
Gas, Heating value of......... 173 


Gasoline from coal............ 
Gasoline from petroleum, More 364 






Gasoline, Natural ........... - 403 
Gasoline, Self-lubricating...... 7 
Kerosene as truck fuel, Oxi- 
BR eR eo ere 339 
Lignite char ......... —S 
Motors, New fuel for.......... 364 
OS ee ere *256 
Orifice gas meters............. 324 
mo speey coal, Industrial use e 
Cth nse be0b566.b00 604s 0608 5 
SE Es 6.06. 99540060000400 49 
Sugar-cane alcohol a gasoline 
GUND ov cbvsccésescscces 
Vegetable oils, Motor fuel from 47 


G 


GASOLINE. See FvE 
eee tal AND ‘EXPLORA- 


TION 
Carlsbad, SS eee *400 





Mountaineering, High-altitude. 162 
Travel and exploration notes, 
291, 2$2 
GEOLOGY 
PEOEMOD cccevesceecssces 237 
Earthquakes and volcanoes, 
*301, *304 
Erosion by ice, Protecting 
ON PR eS *169 
Seismology, Readable manual of 116 
World revolutions ............ 387 
EN coc sesiccvcscedes *416 
GLUE stick, What makes......... *102 
GOVERNMENT, Monographs on 
departments of the.......... 
GUNS. See orpNANCE AND ARMOR. 
H 
HARBORS AND DOCKS. 
Dredges, Some great. .--*394 
Lock, Lifting ....... «oe - 9395 
PA. BE, h.0. 6.560 0000000604 *187 
HEAT AND HEATING. 
Draft for kitchen range, Indoor*415 
Economy, A heat............. 39 
Floor- Furnace, Electrically 
BE GOD oc cccedctsccveres 417 
Radiant gas heater............ *46 
Radiant heater, Electric....... 83 
Radiator, Individual........... *414 
eh Yo eepaqeges the effi- 


HOUSE HOL D {.PPLIANGES AND 
FURNISHINGS. 


Cake-server, re *339 
COM GPOMETS ccc ccc cccccccces *118 
Cap that can’t lose itself...... *117 
Cream whipper, Electric..... *189 
Drip coffee by machine........ *414 
Frying pan, Greaseless........ *342 
Funnel, filter and dipper in one*340 
Hose-reel, Exit the........... *119 
Lather rub-it-in .............. *46 
Laundry, Cottage ...ccccccece *261 
Marcel WAVEFr ....cccccccccces *260 
Milk-bottle carrier............ *261 
Milk-bottle opener............. *341 
Mouse traps, New use for..... 417 
PUMEROT, THOUS oc oi. occccccccs *415 
Range bright, Keeping the 
ON RR re *340 
Scissors sharpener............ *46 
Toothbrush, Folding........... *260 
Vacuum cleaner, Dustless..... *261 
Washboard, Circular.......... *340 
Wash-day, Electrified.......... #120 
WO TNE cnc ceccccsesecee *339 
Window washing from within.*189 
I 
INDUSTRY AND TRADE. 
Apprentice, Return of the..... 228 
Fellowship system, Industrial.. 389 
MN. i.n66bivces veces 278, 364, ry 
Philippines, Industry in the.. 
Shot, Manufacture of......... 231 
INSECTS. 
Army ants of British Guiana. .*170 
Asphalt vapors a moth killer., 121 
Bees color blind? Are......... 157 
Bee-stinger vs. needle......... *31 
Boll weevil, New weapon 
Mae 5 css 0<400d0 0000-08 47 
Corn borer, Fighting the...... 153 
Gypsy moth and dead trees.... 99 
Horse-hair snake ............+ *402 
Insects’ heads, Transplanting.. 70 
Insects, Insect-eating.. *96 


eee eeeee 





Insects. Senses of............0. 

Mosquito, Fighting the.. ‘ 

Wood-borers at work, Marine., *31 
INVENTION AND PATENTS. 


Housing of Patent Office...... 310 
Inventions new and interesting, 
*43, *117, *197, *259, *889, *414 
Patents and trade-marks...... 206 
Recently patented inventions, 
*50, 125, *195, *265, *845, *419 
Typewriter, Milestones in his- 
ee rer rr Pera *165 
IRRIGATION. See AGRICULTURE ; 
WATER POWER AND SUPPLY. 
L 
LANGUAGE, Universal .......... 9 


LEATHER AND TANNING. 
Hides, To disinfect East India. 25 
Tanning of fish skins......... 365 
LIGHT AND COLOR. 


Aberration in thin lenses, 
DEE 5:35:44 di 60's ebevee os § 
Cee WED Ma ccc cccccenesss 112 


Light waves, Measuring with. .*258 
Ruling of scales by means of 
light waves 
Spectrophotoelectrical sensitiv- 
GE GTHOREISS. . cc coscccces 18 
Spectroscope, Chemical analysis | 
Wee TE o cicsecrcwscnscrecses 
Show windows, Daylight reflec- 
tions in 
Wave measurements in 
spectra 
LIGHTS without matches......... 
LUMBER. See FORESTS AND FOREST 
PRODUCTS. 


M 

MACHINERY AND POWER. 
Ash, Continuous mechanical 
cE SS Trae * 

Ball bearings and how they are 
made ° 
Clutch, New role for the...... *188 
Electric power station, 


SG dinknd dee s-denebedcces 
Gasket, World's largest........ *323 
Mechanical engineering not 

61, 137, 277, 357, 430 
Reclamation of used lubricat- 


ee Orr rere erer rare 16 
Shafts, For hanging........ .*188 
Shifting speeds with an oil 

DUD. -Sdmckedcesedineceanes *334 


Super-pressure in steam plants 159 
MACHINES AND MACHINE 
TOOLS 


Band saw, All-around......... *417 
Drills and utility tools, Electric*119 
Hand screw machine, For the.*397 
Internal grinding machine..... *45 
Micrometer with no moving | 
I, EE nin0.5.0.0.00 05.000 
Milling-machine dynamometer. . 
be “ppeenpeed machine, Versa- 


MACHINES FOR SPECIAL PUR- | 
POSES. 
Balancing machine, Precision. .*190 
Belt conveyors, Something dif- 
DORE Tis ond cccveseesesess #323 
Chocolate dispenser, Automatic*262 


Drill and gas engine in one 
COOR 60b0656000,008.000000050% *189 
Lifting appliance ............ *189 
Marking laundry by machine. .*105 
Riveter, 29-ton portable....... *333 
BED GD. 6c.060080005060ce000 *115 
Soldering without an iron..... 339 
Vacuum by hand.............+- *341 
Vise, Picture-frame........... *118 
MAGNETISM. See ELEcrTRIcITY. 


MEDICINE AND SURGERY. 
Abrams investigation .230, *306, 392 
Anesthetic from sleeping fiow- 


GRR. DEA 4.00600 640404000000 329 
Complexion, Radiant heat and 

SOMME TOP? .cccccccccccccceve *43 
Dandruff cure, Sugar-coated... 116 
Diabetes, Attack upon......... 251 
Gases cure disease, War....... 191 
Medicine to breathe........... *415 
Poisoning by illuminating gas. 35 
Teeth out of gwear........+..++ 324 


MERCHANT MARINE. ‘i 
Barge canal, Sea-going weer 


GOP ccccvavsvcceccesicscesees 57 
Canal barge takes the elevator. *18 
Coal, Boats for handling...... *17 
Diesel engines, Flexible clutch 

for MATINE 2.2.00 ccccccccces *195 
Harbor of forgotten ships..... 393 
“Leviathan,” The reconstructed, 

85, *108 

“Leviathan” trial trip........ *163 
a ela Waterproof motor 

Giada Ake Raa mee 4 *239 

Motererafi: Versatile ...... .. 824 
Mavigators, Novel instrument 

OF baie cdccesscddvcosceesed 173 
errr tial dia platen ak Ooh 361 
Ocean travel by combined 

steamship and airplane...*5, 16 
Rudder that turns itself....... *237 
Shipbuilding, Decline in....... 159 
a a Board, Mr. Lasker on 
easanidie international cup 

TOGO. onc ctvssussdccsscseoceee *231 
Sise, Limit off....cccccccccses 228 
Speed of travel. .....ccccccees 229 
Yacht race, Transatlantic..... *89 

METALS. 
Begs, TSW .ccccccoscccccece 191 
Aluminum scenery ........ 169, 254 
Aluminum, Solders for........ 108 
Aluminum vessels, Use of..... 121 
Carbon in steel, Magnetometric 

determination ........++++++ 839 
Cobalt, Plating with.......... 118 
Crucible steel in a hearth fur- 

BOER occccceces Sopeesvoceese 
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Etching, demagnetizing and le Truck with bunks, Long-dis- | Poisonous plants of the garden.*246 Philadelphia terminal recon- Pipe in guise of cigar........ *187 
annealing, Electrical........ 43 tance + *343 | POST-BOX, Traveling ........... 173 , Sodan nnek ciawae nee *160 | SPORT a science, Making........ *398 
Grate bars, New alloy for 191 W a r truck, Two jobs from POTTERY. See CERAMICS. Propaganda, Anti-railroad.... 229 
Hardness, New instrumeny for jae | _ re "ANE ti ore *263 | POWER. See MACHINERY AND Rail-car, Gasoline ............ *401 T 
testing *187 s ) ISIC, . INSTRU- | VER ails 42 et long ri *16§ 
BP a mem, eT A ie RU ' POWER. : Rails 420 feet long, Laying... 169 TELEGRAPH AND TELEPHONE, 
M — | x, Metal.le ‘ : oiuat PRINTING ARTS. Roller bearings for cars...... 4 Carrier-current telephony. 
Mas m “ assaying .. 339 Pian * Li lip ian , 7 4 Chase, Adjustable Geae-gest- ——- for railway men, Trav- | . Code, New telegraphic 
: ee OO , RCPCaUer, ronograph » "189 tioned printer's... .*340 eling a a cieigte a toed % deme ancecaiaiin 4 Tele Senos <2 
call . ’ > ; ‘ Pcs - raph, Chapter from ear 
Metallurs cal notes 8 8, 43¢ . Plates by novel method, Cor- | Sipping coaches #247 -  scsape ‘om early °194 
19! I recting engraved IT Snow plows .. TEMP —y ATU RES. St mth ty 
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Yorn Out—Just rubbed 1n air 


A chunk of fire strokes the night sky and is gone. Where? 


Swallowed by Friction. Literally burned to nothingness, actu- 
ally worn out of existence, simply by rubbing the air. 


That’s all a “shooting star” is. A mass of mostly mineral sub- 
stance, flung from some whirling body of the skies, hurtling 
through the airless voids of the universe, until it happens to fly 
into the layer of air which surrounds our earth. 


Just rubbing the atmosphere kindles the blazing ball you see, 
the “shooting star.” The friction of just moving through the 
air is what utterly consumes it. 


Anything which moves, however fast or slowly, even in the thin 
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invisible air, or on finest lubricating oils, is inevitably subject 
to the wear of motion. 

It is motion, as you know, which wears your motor car. How 
long your automobile will last, how smooth-running and quiet 
you can keep it, depends then upon how well you are permitted 
to compensate for the wear that must follow motion. 


You are sure there wi// be wear from motion. To enable you to 
offset the chief effects of this certain wear, make sure the prin- 
cipal revolving parts are mounted on bearings which can be 
adjusted. The basic principle of anti-friction bearing adjust- 
ability is embodied in Timken Tapered Roller Bearings. Tue 
TIMKEN Router Bearinc Co, Canton, Ouxlo, 
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“The BIGGEST of all Christmas Gifts- 
















RadiolaV 


S PAT OFF 


HRISTMAS gave us the idea! A new loudspeaker with 
the Radiola V —instead of the headphones! Greater value 
than ever—and twice the fun! Tune in—and everybody listen! 


A Radiola V—powerful and sensitive long distance receiver — 
is the Christmas present the whole family wants. Grandpa 
wants it. Father wants it. Mary wants the dance music from 
the big cities. John wants the sports news as it comes from the 
field. Everybody wants it all—news— lectures — plays —fine 
classical music—operas—church sermons and bedtime stories. 
Everything from everywhere! Radiola V gets it all, from 
hundreds—sometimes thousands—of miles away. 


There are 20,000 satisfied users of the Radiola V 


Radio Corporation of America 
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RADIO CORPORATION OF AMERICA 
Dept. 2081 (Address office nearest you.) 
Please send me your free Radio Booklet. 
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